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E Tetra Tech EM Inc. LEVEL-TWO HEALTH AND SAFETY PLAN — ASBESTOS INSPECTION

Site Name: Clinton Smelter/Magnet Mills Site Site Contact: Chris Draper Telephone: 615-969-1334
Location: Cullom Street, Clinton, Anderson County, TN Client Contact: Steve Spurlin Telephone: 731-394--8996
EPA 1.D. No. ) Prepared By: Chris Draper Date: 30 April 2008
Project No. 103DX9017.0.003.44.0001 ) Date of Activities: 1 -2 May 2008

Objectives:

Site Type: Check as many as applicable.
1. Photo and log book documentation.

2. Collection of approximately 10 - 15 multimedia samples. These may be waste, [ Active []  vLandfin [] Residential
wastewater, soil and/or sediments. Wipe samples may also be needed for PCBs.
Procurement of laboratory services may be necessary for analysis of PCBs, total RCRA E (hactive E] Railroad g Industrial
metals, and asbestos.
3. Provide monitoring equipment capable of ensuring site safety. Minimum required will be
4-gas instrument, OVA, rad meter and haz-cat kit. D Secured & Uneonirlied D Urban
& Unsecured D Controlled Other (specify) Abandoned

smelter and hosiery mill

Initial Site information

The Clinton Smelter/Magnet Mills Site (site) is located on Cullom Street, Clinton, Anderson County, TN. The best access is via the CVS Pharmacy lot located at 101 North Charles G. Seivers Boulevard.
Historically, the site operated as a lead and zinc smelting operation, then as a hosiery mill from 1906 to 1967. Ore from a mill near Lead Mine Bend, union County, was smelted in Clinton is the early
1900'2. Magnet Mills, Inc. of Clinton, Tennessee began operating as Magnet Knitting Mills in 1906. In 1929, the Mill was incorporated as Magnet Mills, Inc., a locally owned and operated hosiery mill. In
March 1967, the mill closed permanently. Little else is known about the history. The site is owned by Clinch River Properties. The Tennessee Department of Environment & Conservation (TDEC)
conducted visits to the site on 3 and 7 April 2008 and observed the possible presence of asbestos-containing materials, batteries, transformer oil, solvents, contaminated soils, pesticides and many
unknown materials.

According to TDEC, the southern end of the site is littered with abandoned machinery, industrial equipment, vehicles, etc. There are six warehouse-type buildings with a total base area of approximately
85,000 square feet on the site. Many are multi-storied and some appear to have partially collapsed or are sufficiently dilapidated to present a hazard to entrants.

EPA is returning to the site at TDEC's request to observe site conditions; identify remaining hazardous materials, if any; determine correct disposal practices; and sample suspected or known areas of
hazardous materials contamination.

Wind Speed and Direction (Approach from upwind): 13 mph from SSW Temperature (°F ): 74° Precipitation: 0% Forecast: Sunny, clear and windy

M
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U.S. EPA REGION IV

SDMS

POOR LEGIBILITY

PORTIONS OF THIS DOCUMENT MAY BE
DIFFICULT TO VIEW DUE TO THE QUALITY OF
THE ORIGINAL.

" TO MAKE THE DOCUMENT READABLE, TRY
ONE OR MORE OF THE FOLLOWING:

From the Displays Settings in Windows Control Panel:
1. Set the Color Quality to the highest available: 24 bit or 36 bit.

2 Increase or decrease the Screen resolution.

From the Monitor/Display Controls:

1. For dark image page, increase the brightness and decrease the

contrast. »
2. For light image page, decrease the brightness and increase the

contrast.

++ PLEASE CONTACT THE APPROPRIATE RECORDS CENTER TO VIEW THE MATERIAL**
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Waste Management Practices:

POTENTIAL AND SUSPECT ACBM WASTES GENERATED DURING BULK SAMPLING ACTIVITIES WILL BE TREATED AS ASBESTOS WASTE.
ARRANGEMENTS WILL BE MADE WITH THE LABORATORY OR THE ASBESTOS ABATEMENT CONTRACTOR TO PROPERLY DISPOSE OF THE
MATERIAL. CONTAMINATED PPE AND IDW WILL BE LEFT ON SITE FOR DISPOSAL BY A&E SALVAGE COMPANY.

Waste Type: E Liquid Solid [] Sludge [] Gas Unknown
Waste Characteristics: Field screening and/or Hazcat ™ test may be used to identify if product-specific information is not available. Check as many as
applicable.
X  Corrosive < Flammable X Unknown
X Toxic ] Volatile [J  Peroxide forming
] nert [l Reactive X] Other (specify) asbestos and PCBs are potential
human carcinogens
] 1gnitable [] Radioactive []  Other (specify)
|Hazard(s) of Concern:  Check as many as applicable.
] Heat stress [l Overhead utilities
[] cold stress |:] Confined space(s)
D Explosion or fire hazard |:| Noise
[] oxygen deficiency [X] Biological hazard
O Radiological hazard X Inorganic chemicals
|z Underground storage tanks & Organic chemicals
X] surface tanks XI Large Debris Piles
[] Buried utilities X Other: Dilapidated buildings, debris
IEprosion or Fire Potential: |:| High XI Medium ]:] Low E] Unknown

09/05 Page 2 of 12
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LEVEL-TWO HEALTH AND SAFETY PLAN — ASBESTOS INSPECTION

[C]  Alconoxe or Liquinox® X calibration gas (Methane)
X Hydrochloric acid (HCI) Xl calibration gas (Isobutylene)
] Nitric acid (HNO3) [l calibration gas (Pentane)
X sodium hydroxide (NaOH) XI Hydrogen gas

Chemical Products Tetra Tech EM Inc. Will Use or Store On Site: (Attach a Material Safety Data Sheet [MSDS] for each item.)

X Hexane X  1sopropy! alcohol
@ Household bleach (NaOCI) @ Hazcat™ Kit

D Sulfuric acid (H,SO,) D Other

[:] Acetic acid D Other

SWP 6-1
SWP 6-2
SWP 6-3
SWP 6-4
SWP 6-5
SWP-6-6
SWP 6-7
SWP 6-8
SWP 6-9

COXXOOOOOOOOOXOXOOOXOOOO 000000

SWP 6-10 -
SWP 6-11 -
SWP 6-12 -
SWP 6-13 -
SWP 6-14 -
SWP 6-15 -
SWP 6-16 -
SWP 6-17 -
SWP 6-18 -
SWP 6-19 -
SWP 6-20 -
SWP 6-21 -
SWP 6-22 -
SWP 6-23 -
SWP 6-24 -
SWP 6-25 -
SWP 6-26 -
SWP 6-27 -
SWP 6-28 -
SWP 6-29 -
SWP 6-32 -

Applicable Safe Work Practices (SWP) attach to ERHASP:
Check as many as applicable

General Safe Work Practices

Control of Hazardous Energy Sources (Lockout/Tagout)
Safe Drilling Practices

Excavation Practices

Working Over or Near Water

Hot Work Practices

Special Site Hazards

Safe Electrical Work Practices

Fall Protection Practices

Portable Ladder Safety

Drum and Container Handling Practices

Shipping Dangerous Goods

Flammable Hazards and Ignition Sources

Spill and Discharge Control Practices

Heat Stress

Cold Stress

Biohazards

Underground Storage Tank Removal Practices
Working Safely with Hydrazine

Working Safely with Benzene

Radiation Safety Practices

Hydrographic Data Collection

Permit-Required Confined Space

Non-Permit-Required Confined Space

Oil and Petroleum Distillate Fuel Product Hazards

Use of Heavy Equipment

Respirator Cleaning Procedures

Safe Work Practices for Use of Air Purifying Respirators
Respirator Qualitative Fit Testing Procedures

Safe Work Practice for Sampling Anthrax Contamination in Buildings

Tetra Tech Employee Training and Medical Requirements:
Basic Training and Medical

Initial 40 Hour Training

8-Hour Supervisor Training (one-time)

Current 8-Hour Refresher Training

Current Medical Clearance (including respirator use)

Current First Aid Training (minimum 1 Tetra Tech employee on site)
Current CPR Training (minimum 1 Tetra Tech employee on site)

XIXIXIXN

Other Specific Training

Confined Space Training

Level A Training

Radiation Training

Atropine (Nerve Agent Antidote) Injector Training
Other

(.
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LEVEL-TWO HEALTH AND SAFETY PLAN — ASBESTOS INSPECTION

REL = C 2 mg/m®

loss of hair

Highest Observed Primary Hazards of the Material
Concentration Exposure Limit IDLH Level (explosive, flammable, corrosive, Photo-ionization
Materials Present or (specify units and |(specify (specify toxic, volatile, radioactive, Symptoms and Effects of Acute Potential
Suspected at Site media) ppm or mg/m®) ppm or mg/m®) biohazard, oxidizer, etc.) Exposure (eV)
PEL/REL/TLV =
0.1 fibers per cubic
cm;>5 . -
micromoters in A?besl'tt(')sllsf l()chr<.)n|c e)t(potitére),'dyspnea,
interstitial fibrosis, restricted pulmonary
Sa Waknown Ilfl:?)thE 1.0 fibers CARC QARG function, finger clubbing, irritated eyes, A
per cubic cm for CARC
30-minute
excursion level
51E|/_m=3 m::ﬂ 5 mg/m® Irritation eyes; chloracne; liver damage;
Polychlorinated Biphenyls Suspected RSL =Ca TWA Toxic, Potential Carcinogen reproductive effects; [potential N/A
0.001 mg/m® CARC occupational carcinogen]
PEL = TWA 200
ppm (590 mg/m?)
REL = TWA 200 Irritation eyes, skin, nose; headache;
Methyl Ethyl Ketone Photo-documented ppm (590 mg/m?) 3000 ppm Flammable dizziness; vomiting; dermatitis 9.54
ST 300 ppm (885
mg/m?®)
PEL = 0.1 mg/ m®
REL = 0.05 mg/ m® Irritation of eyes, skin, cough, chest pain,
Mercury, vapor Possible (skin) 10 mg/ m® Toxic remor, insomnia, bronchitis, pneumonitis, N/A
TLV = 0.025 mg/ dyspnea, CNS effects
3
m
PEL=TWA1
N ; mg/m?® 3 ; Irritation eyes, skin, upper respiratory
Phosphoric acid Possible REL = TWA 1 1000 mg/m Corrosive system; eye, skin, bums; dermatitis ND
mg/m® ST 3 mg/m®
PEL=TWA2 Irritation eyes, skin, mucous membrane;
Sodium hydroxide Possible mg/m® 10 mg/m? Corrosive pneumonitis; eye, skin burns; temporary N/A

Information Source(s):

Note: Use the following short forms to complete the table above.

A = Air

CARC = Carcinogenic
eV = Electron volt
GW = Groundwater

09/05

IDLH = Immediately dangerous to life or health
mg/m? = Milligram per cubic meter

NA = Not available
NE = None established

PEL = Permissible exposure limit
ppm = Part per million

REL = Recommended exposure limit
S = Soll

SW = Surface water
TLV = Threshold limit value
U = Unknown

Page 4 of 12
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Field Activities Covered Under This Plan:

Task Description

Level of Protection’

Primary

Contingency Date of Activities

1 Visually inspect and document site conditions as directed

O a

[Oe [lec

KXo |Oa Os Oc Ko 1-2 May 2008

protection.

2 Collect samples of suspect hazardous materials. For collection on non-friable ACBM
using primary level of protection. For friable ACBM use contingency level of

Oa

XKe [c

[1o [Ja [Os Xc Obo 1 -2 May 2008

3 Conduct air monitoring as directed or warranted.

Oa

Os Hec

X o Oa Os XKc Oo 1 - 2 May 2008

4

A

Oe [Ce

o (OaA [Os Oc o

5

Oa

[0 Oc

(o [(Ja [Os e o

Site Personnel and Responsibilities (include subcontractors):

Employee Name and Office Code

Task(s)

Responsibilities

Chris Draper - NV

Jody Sumner - NV

ALL

ALL

Project Manager or Field Team Leader: Directs project investigation
activities, makes site safety coordinator (SSC) aware of pertinent project
developments and plans, and maintains communications with client as
necessary.

Site Safety Coordinator (SSC): Ensures that appropriate personal protective
equipment (PPE) is available, enforces proper utilization of PPE by on-site
personnel, suspends investigative work if he or she believes that site
personnel are or may be exposed to an immediate health hazard,
implements the health and safety plan, and reports any observed deviations
from anticipated conditions described in the health and safety plan to the
health and safety representative.

Field Personnel: Completes tasks as directed by the project manager, field
team leader, and SSC, and follows all procedures and guidelines
established in the Tetra Tech, Inc., Health and Safety Manual.

Note: ' See next page for details regarding levels of protection

09/05
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Protective Equipment: (Indicate type or material as necessary for each task.)
Task Primary PPE Component Description (Primary) Contingency | PPE Component Description
Level of Level of (Contingency)
Protection Protection
(A,B,C,D) (A, B,C,D)
1 Respirator type:  Not needed Respirator type: Same as Primary
D Cartridge type (if applicable): D Cartridge type (if applicable):
CPC material: Not needed CPC material:
Glove material(s): Nitrile, Surgical Glove material(s):
Boot material: Steel-toe, Steel-shank Boot material:
Other: Safety Glasses, Hard Hat, First Aid Kit, Overboots, Portable Other:
Eyewash, Ear Plugs as needed
2 Respirator type: SCOTT SCBA Respirator type: SCOTT Full-face APR
B Cartridge type (if applicable): NA C Cartridge type (if applicable): Organic Vapor/Acid GasP-100
CPC material: Saranex for liquids CPC material: Saranex for liquids
Glove material(s): Nitrile, Surgical Glove material(s): Nitrile, Surgical
Boot material: Steel-toe, Steel-shank Boot material: Steel-toe, Steel-shank
Other: Overboots, Portable Eyewash Other: Overboots, Portable Eyewash
3 Respirator type:  Not needed Respirator type: Same as Primary
D Cartridge type (if applicable): D Cartridge type (if applicable):
CPC material: Not needed CPC material: :
Glove material(s): Nitrile, Surgical Glove material(s):
Boot material: Steel-toe, Steel-shank Boot material:
Other: Safety Glasses, Hard Hat, First Aid Kit, Overboots, Portable Other:
Eyewash, Ear Plugs as needed
4
Notes:

All levels of protection must include eye, head, and foot protection.

CPC =

09/05

Chemical protective clothing
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LEVEL-TWO HEALTH AND SAFETY PLAN — ASBESTOS INSPECTION

Monitoring Equipment: (Specify instruments needed for each task; attach additional sheets as necessary)

Instrument Task Instrument Reading Action Guideline Comments
Combustible gas indicator model: D 1 0to 10% LEL Monitor; evacuate if confined
PhD Lite X 2 space Not needed
10 to 25% LEL Potential explosion hazard; notify
X 3 SSC
[]a >25% LEL Explosion hazard; interrupt task;
I:I 5 evacuate site; notify SSC
Oxygen meter model: D 1 >23.5% Oxygen Potential fire hazard; evacuate
PhD Lite X 2 site Not needed
S 23.5 to 19.5% Oxygen Oxygen level normal
Xl 3 <19.5% Oxygen Oxygen deficiency; interrupt task;
] 4 evacuate site; notify SSC
[1ls
Radiation survey meter model: Normal background Proceed *  Annual exposure not to exceed 1,250 mrem per
1
Ludlum Model 4 (]2 Two to three times background Notify SSC quarter Not needed
>Three times background Radiological hazard; interrupt
D 3 task; evacuate site; notify Health | Background reading must be taken in an area
D 4 Physicist known to be free of radiation sources.
[1s
Photoionization detector model: D 1 Any response above background to 5 Level C®is acceptable «  These action levels are for unknown gases or
580 EDZ E 2 ppm above background Level B is recommended vapors. After the contaminants are identified, Not needed
[:] 11.7 eV > 5 to 500 ppm above background Level B action levels should be based on the specific
E 10.6 &V g 3 > 500 ppm above background Level A contaminants involved.
' 4
] 102ev % 5
[] esev
I:l ___ eV
Flame ionization detector model: Any response above background to 5 Level C* is acceptable . These action level are for unknown gases or
1
MicroFID 2 ppm above background Level B is recommended vapors. After the contaminants are identified, Not needed
- >5 to 500 ppm above background Level B action levels should be based on the specific
% 3 >500 above background Level A contaminants involved.
4
[1s
Detector tube models: D 1 Specify: Specify: «  The action level for upgrading the level of
0] 2 < Vs the PEL protection is one-half of the contaminant's PEL. If Not needed
>, the PEL the PEL is reached, evacuate the site and notify a
I:I 3 safety specialist
[]4
[]s
Other (specify): Specify: Specify:
fy) E ; pecify pecify Not needed
[]3
L] 4
[]s
Notes:

eV= electron volt

LEL=Lower explosive limit

mrem=Millirem

PEL=Permissible exposure limit

ppm=Part per million

2 Level C may be acceptable for certain tasks in some situations. If you are uncertain whether Level C is appropriate, consult the Regional Safety Officer. Additionally, when working with unknown
respiratory hazards, Level C cartridge must provide protection for organic vapors, acid gases, ammonia, amines, formaldehyde, hydrogen fluoride, and particulate aerosols.

09/05
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Disposable glove, bootie, and coverall removal/segregation station
Safety glasses and hard hat removal stations
Hand/face wash and rinse station

If site conditions require upgrade to level C PPE, a station must be set up for respirator
removal, respirator decontamination, and cartridge disposal.

All disposal equipment, clothing and wash water will be double-bagged or containerized
in an acceptable manner and disposed of in accordance with local regulations.

Additional Comments and Decontamination/Disposal Methods Emergency Contacts: Telephone No.
e To minimize fiber release, Tetra Tech will mist friable, suspect ACBM with Work Care (800) 455-6155
amended water. ' ' U.S. Coast Guard National Response Center (800) 424-8802
e Tetra Tech will decontaminate sampling tools and change gloves between InfoTrac (800) 535-5053
each sample collected. )
e Tetra Tech will immediately mist and wet wipe any fiber release Fire department o11
Police department 91
, i : . Tetra Tech EM Inc. P I:
Personnel will follow the U.S. Environmental Protection Agency “Standard Operating era e_c rie. Fersonne .
Safety Guides” for decontamination procedures for Level D personal protection (with Regional Safety Officer: Chris Draper (615) 969-1334
Level C contingency). The following decontamination stations should be set up in each Health and Safety Representative: Rick Ecord, CIH, CSP (404) 234-2834
decontamination zone: Office Health and Safety Coordinator: Dana Lingle (615) 252-4785
Segregated equipment drop Project Manager: Chuck Berry (615) 969-1334
Boot and glove wash and rinse SSC: Sherry Weedman (615) 969-1334

Medical and Site Emergencies:

Signal a site and/or medical emergency with three blasts of a loud horn (car horn, fog horn,
etc.). Site personnel should evacuate to the area of safe refuge designated on the site
map.

Hospital Name: Methodist Medical Center of Oak Ridge

Hospital Address: 990 Oak Ridge Turnpike
Oak Ridge, TN 37831-2529

Hospital Telephone:
General - (865) 835-1000 Emergency — 911

Ambulance Telephone: 911

Step-by-step Route to Hospital: (see Page 10 of 12 for route map)
101 N Charles G Selvers Blvd
Clinton, TN 37716

Drive: 8.9 mi - about 15 mins

1. Head southwest on S Charles G Selvers Blvd/TN-61 toward 52 mi
Duncan St 9 mins
Continue to follow TN-61

2. Continue on Oak Ridge Turnpike/TN-95 3.7mi

7 mins

@ 990 Oak Ridge Turnpike
hoesimie oo sin L0t

Source: EPA Standard Operating Safety Guides Publication 9285.1-03, June 1992

09/05

Note: This page must be posted on site.
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Site Map (May be drawn after arrival):

2 O S L e

LN

10.
11.

Label the following on your map:

Orientation

Wind direction
Evacuation route
Area of safe refuge
Exclusion zone
Contamination
reduction zone (CRZ)
Support zone
Location(s) of
hazardous materials
Monitoring Location(s)
Sampling location(s)
Command post

09/05
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E Tetra Tech EM Inc. LEVEL-TWO HEALTH AND SAFETY PLAN — ASBESTOS INSPECTION

Hospital Route Map (attached):

() 101 N Charles G Seivers Blvd
Y Clinton, TN 37716

Drive: 8.9 mi — about 15 mins

1. Head southwest on S Charles G Seivers Blvd/TN-61 toward 5.2mi
Duncan St 9 mins
Continue to follow TN-61

2. Continue on Oak Ridge Turnpike/TN-95 3.7mi

7 mins

990 Oak Ridge Turnpike
Oak Ridge, TN 37830

Valiey View

‘el o Heights

09/05 Page 10 of 12
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APPROVAL AND SIGN-OFF FORM
Project No.: 103DX9017.0.003.0044.0001

| have read, understood, and agree with the information set forth in this Health and Safety Plan and will follow the direction of the Site Safety Coordinator as well as procedures
and guidelines established in the Tetra Tech, Inc., Health and Safety Manual. | understand the training and medical requirements for conducting field work and have met these

requirements
Chris Draper O""""’A‘ 30 April 2008

Name Signature Date
Jody Sumner 30 April 2008
Name Signature Date
Name Signature Date
Name Signature Date

APPROVALS (Two Signatures Required):

Jody Sumner, Site Safety Coordinator 30 April 2008
Site Safety Coordinator Date
Cho O“”I’W [APPROVED }
Chris Draper, Eastern Regional Health & Safety Manager By Cheis Despar ot 12:11 pm, Apr o6 @)
Health and Safety Plan Reviewer/Approver Date

Note:

Guidance in the “START Health and Safety Plan Approval Procedures,” dated September 19, 2001, must be followed by personnel who prepare and approve any LEVEL-TWO
HASP.

09/05 Page 11 of 12
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DEFINITIONS AND NOTES
Emergency Contacts

Work Care - For issues requiring an Occupational Health Physician; assistance is available 24 hours per day, 7 days per week.

InfoTrac - For issues related to incidents involving the transportation of hazardous chemicals; this hotline provides accident assistance 24 hours per day, 7 days per week

U.S. Coast Guard National Response Center - For issues related to spill containment, cleanup, and damage assessment; this hotline will direct spill information to the
appropriate state or region

Limitations:

The Level-Two HASP is not appropriate for:

e Projects involving UXO, radiation sources as the primary hazard, or known chemicall/biological weapons site must employ the LEVEL-THREE HASP
e Projects of duration longer than one month must employ the LEVEL-THREE HASP

e Projects with more than 5 tasks must employ the LEVEL-THREE HASP

Decontamination:

Decontamination Solutions for Chemical and Biological Warfare Agents®: PPE and equipment can be decontaminated using 0.5% bleach (1 gallon laundry bleach to 9
gallons water) for biological agents (15 minutes of contact time for anthrax spores; 3 minutes for others) followed by water rinse for chemical and biological agents. In the
absence of bleach, dry powders such as soap detergents, earth, and flour can be used. The powders should be applied and then wiped off using wet tissue paper. Finally,
water and water/soap solutions can be used to physically remove or dilute chemical and biological agents. Do not use bleach solution on bare skin; use soap and water.
Protect decon workers from exposure to bleach.

Decontamination for Radiological and Other Chemicals: Primary decontamination should use Alconox and water unless otherwise specified in chemical specific information
resources. The effectiveness of radiation decontamination should be checked using a radiation survey instrument. Decontamination procedures should be repeated until
the radiation meter reads less than 100 counts per minute over a 100 square centimeter area when the probe is held 1 centimeter from the surface and moving slower than
2.5 centimeters per second.

Decontamination Corridor: The decontamination set-up can be adjusted to meet the needs of the situation. The Level A decontamination set-up is included on Page 10
because it is the most complicated and critical. When compound- and site-specific information is available, the decontamination procedures can be altered to meet the
needs of the specific situation.

Decontamination Waste: All disposable equipment, clothing, and decontamination solutions will be double-bagged or containerized in an acceptable manner and disposed of
with investigation-derived waste.

Decontamination Personnel: Decontamination personnel should dress in the same level of PPE or one level below the entry team PPE level.
All investigation-derived waste should be left on-site with the permission of the property owner and the EPA on-scene coordinator. In some instances,
decontamination waste and investigation-derived waste will be disposed of by another contractor. DO NOT place waste in regular trash. DO NOT dispose of waste until proper
procedures are established.

Notes:

?  Source: Jane's Information Group. 2002. “Jane’s Chem-Bio Handbook”. Page 39.
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Bleach Page 1 of 6

MSDS Number: S4106 * * * * * Effective Date: 05/05/00 * * * * * Supercedes: 03/26/99

SODIUM HYPOCHLORITE SOLUTION

1. Product Identification

Synonyms: Bleach; hypochlorous acid, sodium salt; soda bleach; sodium oxychloride
CAS No.: 7681-52-9

Molecular Weight: 74.44

Chemical Formula: NaOCl

Product Codes: 9416, P005

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous
Sodium Hypochlorite (as NaOCl) 7681-52-9 5% Yes
Water 7T732-18~5 95% No

3. Hazards Identification

Emergency Overview

WARNING! HARMFUL IF SWALLOWED OR INHALED. CAUSES IRRITATION TO EYES AND
RESPIRATORY TRACT. CAUSES SUBSTANTIAL BUT TEMPORARY EYE INJURY.

J.T. Baker SAF-T-DATA (™) Ratings (Provided here for your convenience)

Health Rating: 2 - Moderate

Flammability Rating: 0 - None

Reactivity Rating: 1 - Slight

Contact Rating: 2 - Moderate

Lab Protective Equip: GOGGLES; LAB COAT
Storage Color Code: Orange (General Storage)

Potential Health Effects

Inhalation:

May cause irritation to the respiratory tract, (nose and throat); symptoms may include coughing and sore throat.
Ingestion:

May cause nausea, vomiting.

Skin Contact:

May irritate skin.

Eye Contact:

Contact may cause severe irritation and damage, especially at higher concentration.

file://C:\Documents and Settings\chris.draper\My Documents\HASPs\Level 3 Supporting D... 5/1/2007



Bleach Page 2 of 6

Chronic Exposure:

A constant irritant to the eyes and throat. Low potential for sensitization after exaggerated exposure to damaged skin.
Aggravation of Pre-existing Conditions:

Persons with impaired respiratory function, or heart disorders (or disease) may be more susceptible to the effects of the
substance.

4. First Aid Measures

Inhalation:

Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention immediately.

Ingestion:

If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to an
unconscious person. Get medical attention immediately.

Skin Contact:

Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes.
Get medical attention immediately. Wash clothing before reuse. Thoroughly clean shoes before reuse.

Eye Contact:

Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally. Get
medical attention immediately.

Note to Physician:

Consider oral administration of sodium thiosulfate solutions if sodium hypochlorite is ingested. Do not administer
neutralizing substances since the resultant exothermic reaction could further damage tissue. Endotracheal intubation
could be needed if glottic edlema compromises the airway. For individuals with significant inhalation exposure, monitor
arterial blood gases and chest x-ray.

5. Fire Fighting Measures

Fire:

Not considered to be a fire hazard. Substance releases oxygen when heated, which may increase the severity of an
existing fire. Containers may rupture from pressure build-up.

Explosion:

This solution is not considered to be an explosion hazard. Anhydrous sodium hypochlorite is very explosive.

Fire Extinguishing Media:

Use any means suitable for extinguishing surrounding fire. Use water spray to cool fire-exposed containers, to dilute-
liquid, and control vapor.

Special Information: N

In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with full
facepiece operated in the pressure demand or other positive pressure mode.

6. Accidental Release Measures

Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified in Section 8. Isolate hazard
area. Keep unnecessary and unprotected personnel from entering. Contain and recover liquid when possible. Collect
liquid in an appropriate container or absorb with an inert material (e. g., vermiculite, dry sand, earth), and place in a
chemical waste container. Do not use combustible materials, such as saw dust. Do not flush to sewer! US Regulations
(CERCLA) require reporting spills and releases to soil, water and air in excess of reportable quantities. The toll free
number for the US Coast Guard National Response Center is (800) 424-8802.

7. Handling and Storage

Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against physical damage. Isolate from
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incompatible substances. Containers of this material may be hazardous when empty since they retain product residues
(vapors, liquid); observe all warnings and precautions listed for the product.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:
Sodium Hypochlorite:
AIHA (WEEL) - STEL - 2 mg/m3

-OSHA Permissible Exposure Limit (PEL):
0.5 ppm (TWA), 1 ppm (STEL) as Chlorine

-ACGIH Threshold Limit Value (TLV):

1 ppm (TWA), 3 ppm (STEL) as Chlorine

Ventilation System:

A system of local and/or general exhaust is recommended to keep employee exposures below the Airborne Exposure
Limits. Local exhaust ventilation is generally preferred because it can control the emissions of the contaminant at its
source, preventing dispersion of it into the general work area. Please refer to the ACGIH document, Industrial
Ventilation, A Manual of Recommended Practices, most recent edition, for details.

Personal Respirators (NIOSH Approved):

If the exposure limit is exceeded, a full facepiece respirator with an acid gas cartridge may be worn up to 50 times the
exposure limit or the maximum use concentration specified by the appropriate regulatory agency or respirator supplier,
whichever is lowest. For emergencies or instances where the exposure levels are not known, use a full-facepiece
positive-pressure, air-supplied respirator. WARNING: Air purifying respirators do not protect workers in oxygen-
deficient atmospheres.

Skin Protection:

Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as appropriate, to prevent
skin contact.

Eye Protection:

Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain eye wash fountain and
quick-drench facilities in work area.

9. Physical and Chemical Properties

Appearance:

Colorless to yellowish liquid.
Odor:

Chlorine-like odor.

Solubility:

100% in water.

Density:

1.07-1.14

pH:

9 - 10 (neutral solution-no excess sodium hydroxide)
% Volatiles by volume @ 21C (70F):
ca. 95

Boiling Point:

40C (104F) Decomposes slightly
Melting Point:

-6C (21F)

Vapor Density (Air=1):

No information found.

Vapor Pressure (mm Hg):

17.5 @ 20C (68F)

Evaporation Rate (BuAc=1):
No information found.
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10. Stability and Reactivity

Stability:

Page 4 of 6

Slowly decomposes on contact with air. Rate increases with the concentration and temperature. Exposure to sunlight

accelerates decomposition. Sodium hypochlorite becomes less toxic with age.

Hazardous Decomposition Products:

Emits toxic fumes of chlorine when heated to decomposition. Sodium oxide at high temperatures.
Hazardous Polymerization:

Will not occur.

Incompatibilities:

Ammonia (chloramine gas may evolve),amines, ammonium salts, aziridine, methanol, phenyl acetonitrile, cellulose,

ethyleneimine, oxidizable metals, acids, soaps, and bisulfates.
Conditions to Avoid:
Light, heat, incompatibles.

11. Toxicological Information

No LD50/LC50 information found relating to normal routes of occupational exposure. Investigated as a tumorig
mutagen. Irritation data: eye, rabbit, 10 mg - Moderate

---NTP Carcinogen---

Ingredient Known Anticipated IARC Category
Sodium Hypochlorite (as NaOCl) No No 3
(7681-52-9)

Water (7732-18-5) No No None

12. Ecological Information

Environmental Fate:
No information found.
Environmental Toxicity:
No information found.

13. Disposal Considerations

en and

Dilute with water and flush to sewer if local ordinances allow, otherwise, whatever cannot be saved for recovery or

recycling should be managed in an appropriate and approved waste disposal facility. Processing, use or contamination
of this product may change the waste management options. State and local disposal regulations may differ from federal
disposal regulations. Dispose of container and unused contents in accordance with federal, state and local requirements.

14. Transport Information

Not regulated.

15. Regulatory Information

-------- \Chemical Imventory Status = Part l\-res=escmccsmem—mmm—er——com -
Ingredient TSCA EC Japan Australia
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Sodium Hypochlorite (as NaOCl) (7681-52-9) Yes Yes Yes Yes

Water (7732-18-5) Yes Yes Yes Yes

———————— \Chemical Inventory Status — Part 2\--——-—-———cmcmmccommememmem—————————

--Canada--

Ingredient Korea DSL NDSL Phil

Sodium Hypochlorite (as NaOCl) (7681-52-9) Yes Yes No Yes

Water (7732-18-5) Yes Yes No Yes

-------- \Federal, State & Internatiomal Regulations - Part 1\---=-—--e-=e-—--
-SARA 302-  ------ SARA 313-=-—--

Ingredient RQ TPQ List Chemical Catg.

Sodium Hypochlorite (as NaOCl) (7681-52-9) No No No No

Water (7732-18-5) No No No No

———————— \Federal, State & International Regulations - Part 2\----------------

-RCRA- -TSCA-

Ingredient CERCLA 261.33 8 (d)

Sodium Hypochlorite (as NaOCl) 100 No No

(7681-52-9)

Water (7732-18-5) No No No

Chemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: No Fire: No Pressure: No

Reactivity: No

(Mixture / Liquid)

Australian Hazchem Code: None allocated.

Poison Schedule: S5
WHMIS:

This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations (CPR) and the
MSDS contains all of the information required by the CPR.

16. Other Information

NFPA Ratings: Health: 2 Flammability: 0 Reactivity: 1

Label Hazard Warning:

WARNING! HARMFUL IF SWALLOWED OR INHALED. CAUSES IRRITATION TO EYES AND
RESPIRATORY TRACT. CAUSES SUBSTANTIAL BUT TEMPORARY EYE INJURY.

Label Precautions:

Avoid contact with eyes, skin and clothing.

Avoid breathing mist.
Keep container closed.

Use with adequate ventilation.
Wash thoroughly after handling.

Label First Aid:

If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to an
unconscious person. If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult,
give oxygen. In case of contact, immediately flush eyes or skin with plenty of water for at least 15 minutes while
removing contaminated clothing and shoes. Wash clothing before reuse. In all cases get medical attention immediately.

Product Use:
Laboratory Reagent.
Revision Information:

MSDS Section(s) changed since last revision of document include: 1, 2, 3, 8, 11, 14, 15, 16.

Disclaimer:
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Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no representation as
to its comprehensiveness or accuracy. This document is intended only as a guide to the appropriate
precautionary handling of the material by a properly trained person using this product. Individuals receiving the
information must exercise their independent judgment in determining its appropriateness for a particular
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purpose. MALLINCKRODT BAKER, INC. MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER
EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH RESPECT TO THE
INFORMATION SET FORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMATION REFERS.
ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES
RESULTING FROM USE OF OR RELIANCE UPON THIS INFORMATION.
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Prepared by: Environmental Health & Safety
Phone Number: (314) 654-1600 (U.S.A.)
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MSDS Number: H2381 * * * * * Effective Date: 08/10/04 * * * * * Supercedes: 11/02/01

Tel 908-859-2151

3 z 24 Hour gency
MS DS [Material Safety Data Sheet / CHEMTREC: 18004243300
# N = National Response in Canada
3-096-6688

CANUTEC: 81
Outside U.S. And Canada
Chemtrec: 703.527-3887

From: Mallinckrodt Baksr, Inc.
?,.2 bclssilpepicoed mmm e
Apubai. 00 used only in the event of chemical
® emaergancies involving a spill, teak, fire,

lexposure or accident ing chemicals.
A¥ non-emergency questione shouid be directad to Customer Service (1-800-882-2637) for assistance

HEXANE

1. Product Identification

Synonyms: Hexanes,Normal Hexane; Hexyl Hydride; Hexane 95%
CAS No.: 110-54-3 (n-hexane)

Molecular Weight: 86.18

Chemical Formula: CH3(CH2)4CH3 n-hexane

Product Codes: 9262, 9304, 9308, N168

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous
Hexane 110-54-3 85 - 100% Yes
Methylcyclopentane 96-37-17 1 - 2% Yes
Trace amount of Benzene (10 ppm) 071-43-2 w No

3. Hazards Identification

Emergency Overview

DANGER! EXTREMELY FLAMMABLE LIQUID AND VAPOR. VAPOR MAY CAUSE FLASH FIRE. HARMFUL OR FATAL IF SWALLOWED. HARMFUL
IF INHALED. CAUSES IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT. AFFECTS THE CENTRAL AND PERIPHERAL NERVOUS
SYSTEMS.

J.T. Baker SAF-T-DATA(™ Ratings (Provided here for your convenience)

Health Rating: 2 - Moderate

Flammability Rating: 3 - Severe (Flammable)

Reactivity Rating: 0 - None

Contact Rating: 2 - Moderate

Lab Protective Equip: GOGGLES; LAB COAT; VENT HOOD; PROPER GLOVES; CLASS B EXTINGUISHER
Storage Color Code: Red (Flammable)

Potential Health Effects

The health hazards addressed are for the major component: n-hexane.

Inhalation:

Inhalation of vapors irritates the respiratory tract. Overexposure may cause lightheadedness, nausea, headache, and blurred vision. Greater exposure may cause muscle
weakness, numbness of the extremities, unconsciousness and death.

Ingestion:

May produce abdominal pain, nausea. Aspiration into lungs can produce severe lung damage and is a medical emergency. Other symptoms expected to parallel inhalation.
Skin Contact:

May cause redness, irritation, with dryness, cracking.

Eye Contact:

Vapors may cause irritation. Splashes may cause redness and pain.

Chronic Exposure:

Repeated or prolonged skin contact may defat the skin and produce irritation and dermatitis. Chronic inhalation may cause peripheral nerve disorders and central nervous
system effects.

Aggravation of Pre-existing Conditions:

Persons with pre-existing skin disorders or eye problems or impaired respiratory function may be more susceptible to the effects of the substance. May affect the developing
fetus.

4. First Aid Measures

Inhalation:

http://www.jtbaker.com/msds/englishhtml/h2381.htm 5/7/2007



HEXANE Page 2 of 4

Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Call a physician.

Ingestion:

Aspiration hazard. If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to an unconscious person. Get medical
attention immediately.

Skin Contact:

Remove any contaminated clothing. Wipe off excess from skin. Wash skin with soap and water for at least 15 minutes. Get medical attention if irritation develops or persists.
Eye Contact:

Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally. Get medical attention immediately.

Note to Physician:

BEI=2,5-hexadione in urine, sample at end of shift at workweeks end, 5 mg/g creatine. Also, measure n-hexane in expired air. Analgesics may be 1 y for pain

management, there is no specific antidote. Monitor arterial blood gases in cases of severe aspiration.

5. Fire Fighting Measures

Fire:

Flash point: -23C (-9F) CC

Autoignition temperature: 224C (435F)

Flammable limits in air % by volume:

lel: 1.2; uel: 7.7

Extremely Flammable Liquid and Vapor! Vapor may cause flash fire. Dangerous fire hazard when exposed to heat or flame.

Explosion:

Above flash point, vapor-air mixtures are explosive within flammable limits noted above. Contact with oxidizing materials may cause extremely violent combustion.Explodes
when mixed @ 28C with dinitrogen tetraoxide. Sensitive to static discharge.

Fire Extinguishing Media:

Dry chemical, foam or carbon dioxide. Water may be ineffective.

Special Information:

In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with full facepiece operated in the pressure demand or other
positive pressure mode. Water spray may be used to keep fire exposed containers cool. Vapors can flow along surfaces to distant ignition source and flash back. Vapor
explosion hazard exists indoors, outdoors, or in sewers.

6. Accidental Release Measures

Ventilate area of leak or spill. Remove all sources of ignition. Wear appropriate personal protective equipment as specified in Section 8. Isolate hazard area. Keep unnecessary
and unprotected personnel from entering. Contain and recover liquid when possible. Use non-sparking tools and equipment. Collect liquid in an appropriate container or
absorb with an inert material (e. g., vermiculite, dry sand, earth), and place in a chemical waste container. Do not use combustible materials, such as saw dust. Do not flush to
sewer! If a leak or spill has not ignited, use water spray to disperse the vapors, to protect personnel attempting to stop leak, and to flush spills away from exposures. US
Regulations (CERCLA) require reporting spills and releases to soil, water and air in excess of reportable quantities. The toll free number for the US Coast Guard National
Response Center is (800) 424-8802.

J. T. Baker SOLUSORB® solvent adsorbent is recommended for spills of this product.

7. Handling and Storage

Protect against physical damage. Store in a cool, dry well-ventilated location, away from direct sunlight and any area where the fire hazard may be acute. Store in tightly
closed containers (preferably under nitrogen atmosphere). Outside or detached storage is preferred. Inside storage should be in a standard flammable liquids storage room or
cabinet. Separate from oxidizing materials. Containers should be bonded and grounded for transfers to avoid static sparks. Storage and use areas should be No Smoking areas.
Use non-sparking type tools and equipment. Containers of this material may be hazardous when empty since they retain product residues (vapors, liquid); observe all
warnings and precautions listed for the product.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:
N-Hexane [110-54-3]:
-OSHA Permissible Exposure Limit (PEL): 500 ppm (TWA)

-ACGIH Threshold Limit Value (TLV): 50 ppm (TWA), Skin

other isomers of hexane

-ACGIH Threshold Limit Value (TLV): 500 ppm (TWA),1000ppm (STEL)

Ventilation System:

A system of local and/or general exhaust is recommended to keep employee exposures below the Airborne Exposure Limits. Local exhaust ventilation is generally preferred
because it can control the emissions of the contaminant at its source, preventing dispersion of it into the general work area. Please refer to the ACGIH document, Industrial
Ventilation, A Manual of Recommended Practices, most recent edition, for details.

Personal Respirators (NIOSH Approved):

If the exposure limit is exceeded and engineering controls are not feasible, wear a supplied air, full-facepiece respirator, airlined hood, or full-facepiece self-contained
breathing apparatus. Breathing air quality must meet the requirements of the OSHA respiratory protection standard (29CFR1910.134).

Skin Protection:

Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as appropriate, to prevent skin contact.

Eye Protection:

Use chemical safety goggles and/or a full face shield where sp

10 i

is possible. Maintain eye wash fountain and quick-drench facilities in work area.

9. Physical and Chemical Properties

Appearance:

Clear, colorless liquid.
Odor:

Light odor.
Solubility:
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Insoluble in water.

Specific Gravity:

0.66

pH:

No information found.

% Volatiles by volume @ 21C (70F):
100

Boiling Point:

ca. 68C (ca. 154F)

Melting Point:

ca. -95C (ca. -139F)

Vapor Density (Air=1):

3.0

Vapor Pressure (mm Hg):
130 @ 20C (68F)
Evaporation Rate (BuAc=1):
9

Page 3 of 4

10. Stability and Reactivity

Stability:

Stable under ordinary conditions of use and storage. Heat will contribute to instability.
Hazardous Decomposition Products:

May produce acrid smoke and irritating fumes when heated to decomposition.
Hazardous Polymerization:

Will not occur.

Incompatibilities:

Strong oxidizers.

Conditions to Avoid:

Heat, flames, ignition sources and incompatibles.

11. Toxicological Information

-------- \Cancer Lists)\

N-Hexane: Oral rat LD50: 28710 mg/kg. Trritation eye rabbit: 10 mg mild. Investigated as a tumorigen, mutagen and reproductive effector.

--=-NTP Carcinogen---

Ingredient Known Anticipated IARC Category
Hexane (110-54-3) No No None
Methylcyclopentane (96-37-7) No No None
Trace amount of Benzene (10 ppm) Yes No 1
(071-43-2)

12. Ecological Information

Environmental Fate:

When released into the soil, this material may biodegrade to a moderate extent. When released into the soil, this material is not expected to leach into groundwater. When
released into the soil, this material is expected to quickly evaporate. When released into water, this material may biodegrade to a moderate extent. When released to water, this
material is expected to quickly evaporate. When released into the water, this material is expected to have a half-life between 1 and 10 days. This material has an estimated
bloconcemranon factor (BCF ) of less than 100. This material has a log octanol-water partition coefficient of greater than 3.0. This material is not expected to significantly

When released into the air, this material is expected to be readily degraded by reaction with photochemically produced hydroxyl radicals. When released into
the air, this material is expected to have a half-life between 1 and 10 days.
Environmental Toxicity:

No information found.

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and sent to a RCRA approved incinerator or disposed in a RCRA approved waste
facility. Pr ing, use or c« ination of this product may change the waste management options. State and local disposal regulations may differ from federal disposal
regulations. Dispose of container and unused contents in accordance with federal, state and local requirements.

14
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Transport Information

Domestic (Land, D.O.T.)

Proper Shipping Name: HEXANES

Hazard Class: 3

UN/NA: UN1208

Packing Group: II

Information reported for product/size: 215L

International (Water, ILM.O.)

Proper Shipping Name: HEXANES
Hazard Class: 3

UN/NA: UN1208

Packing Group: II
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Information reported for product/size: 215L

15. Regulatory Information

———————— \Chemical Inventory Status - Part 1\

Ingredient TSCA EC Japan Australia
Hexane (110-54-3) Yes Yes Yes Yes
Methylcyclopentane (96-37-7) Yes Yes No Yes
Trace amount of Benzene (10 ppm) (071-43-2) Yes Yes Yes Yes

-------- \Chemical Inventory Status - Part 2\ o

~-Canada~--
Ingredient Korea DSL NDSL Phil.
Hexane (110-54-3) Yes Yes No Yes
Methylcyclopentane (96-37-7) Yes Yes No Yes
Trace amount of Benzene (10 ppm) (071-43-2) Yes Yes No Yes

-------- \Federal, State & International Regulations = Part l\==--===--e-ce----

~SARA 302- « —rme—— SARA 313-=—==-
Ingredient RQ TPQ List Chemical Catg.
Hexane (110-54-3) No No Yes No
Methylcyclopentane (96-37-7) No No No No
Trace amount of Benzene (10 ppm) No No Yes No
(071-43-2)
———————— \Federal, State & International Regulations - Part 2\-=-———-——eeea-—-
~RCRA- =TSCA-
Ingredient CERCLA 261.33 8(d)
Hexane (110-54-3) 5000 No No
Methylcyclopentane (96-37-7) No No No
Trace amount of Benzene (10 ppm) 10 uo19 No
(071-43-2)
Chemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: Yes Fire: Yes Pressure: No
Reactivity: No (Mixture / Liquid)
WARNING:

THIS PRODUCT CONTAINS A CHEMICAL(S) KNOWN TO THE STATE OF CALIFORNIA TO CAUSE CANCER.

Australian Hazchem Code: 3[Y]E

Poison Schedule: None allocated.

WHMIS:

This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations (CPR) and the MSDS contains all of the information required by the
CPR.

16. Other Information

.

NFPA Ratings: Health: 1 Flammability: 3 Reactivity: 0

Label Hazard Warning:

DANGER! EXTREMELY FLAMMABLE LIQUID AND VAPOR. VAPOR MAY CAUSE FLASH FIRE. HARMFUL OR FATAL IF SWALLOWED. HARMFUL IF
INHALED. CAUSES IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT. AFFECTS THE CENTRAL AND PERIPHERAL NERVOUS SYSTEMS.
Label Precautions:

Keep away from heat, sparks and flame.

Keep container closed.

Use only with adequate ventilation.

Wash thoroughly after handling.

Avoid breathing vapor or mist.

Avoid contact with eyes, skin and clothing.

Label First Aid:

Aspiration hazard. If swallowed, vomiting may occur spontaneously, but DO NOT INDUCE. If vomiting occurs, keep head below hips to prevent aspiration into lungs. Never
give anything by mouth to an unconscious person. Call a physician immediately. If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is
difficult, give oxygen. In case of contact, immediately flush eyes or skin with plenty of water for at least 15 minutes. In all cases call a physician.

Product Use:

Laboratory Reagent.

Revision Information:

No Changes.

Disclaimer:

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no representation as to its comprehensiveness or accuracy. This
document is intended only as a guide to the appropriate precautionary handling of the material by a properly trained person using this product. Individuals
receiving the information must exercise their independent judgment in determining its appropriateness for a particular purpose. MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES
RESULTING FROM USE OF OR RELIANCE UPON THIS INFORMATION.

Prepared by: Environmental Health & Safety
Phone Number: (314) 654-1600 (U.S.A.)
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SERVICES, INC.

Material Safety Data Sheet

(MSDS-HCL)
PRODUCT IDENTIFICATION
Product Name Hydrochloric Acid Solution 20 Deg. Be — 31.5%
22 Deg. Be — 35.2%
Trade Names and Synonyms Hydrogen Chloride (Aqueous)
Muriatic Acid
Manufacturer/Distributor Trans Chem, Inc.
1415 Mengel Road
Baton Rouge, Louisiana 70807
(504) 355-9977
Various others
Transportation Emergency 800-255-3924 (24 hrs -- CHEM = TEL)
HAZARDOUS COMPONENTS
Material or Component CAS No. TLV PEL
Hydrochloric Acid 7647-01-0 7mg/m”’ 5PPM

N/A = Not assigned  NE = Not established

PHYSICAL DATA

Boiling Point

127° F

Vapor Pressure

24mm Hg -20 Deg. Be
100mm Hg — 22 Deg. Be

Solubility in Water

Complete

Specific Gravity 116 @ 15.5° C 20 Deg. Be
1.1789 @ 15.5° C 22 Deg. Be
Melting Point N/A
Vapor Density Similar to Water
Evaporation Rate Not Applicable
Appearance and Odor Clear Colorless to Yellowish Fuming Liquid, Pungent and Irritating

HAZARDOUS REACTIVITY

Stable under ordinary conditions of use and storage. Does not polymerize. Incompatible with aluminum and aluminum alloys,
carbon steel, copper and copper alloys, and nylon. Hydrogen gas will be formed if acid contacts metal.

FIRE AND EXPLOSION DATA

Flashpoint

Not Flammable

Extinguishing Media

Use any means suitable for extinguishing surrounding fire.

Decomposition Products

Contact with most metals may produce Hydrogen gas to potentially explosive limits.

Unusnal Explosion

Containers may explode when heated. Consult the 2000 Emergency Response
Guidebook, Guide 157 for further details.

MSDS-HCL
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HEALTH HAZARDS / FIRST AID

Inhalation

Inhalation causes severe irritation of upper respiratory tract. FA: Remove person to to
fresh air. If not breathing, give artificial respiration. Call physician.

Ingestion

CORROSIVE ! Ingestion of Hydrochloric Acid can cause burns of the mouth, throat,
esophagus and gastrointestinal tract. FA: DO NOT INDUCE VOMITING. Give large
quantities of water or milk of magnesia. Never give anything by mouth to an
unconscious person. Get immediate medical attention.

Skin Contact

CORROSIVE ! Can cause redness, pain and skin burns. Can cause some tissue
destruction. FA: Immediately flush with water.

Eye Contact

CORROSIVE ! FA: Continuously flush eyes with large amounts of water for at least
20 minutes. [f irritation continues, seek medical attention.

SPILL OR LEAK PROCEDURES

Spill/leak

In the event of a spill or leak, keep upwind. Ventilate enclosed areas until spill or leak is
contained, neutralized and prepared for removal.

Waste disposal

Disposal of waste material or residue may be subject to federal, state, or local
regulation. Before transporting waste material see 49 CFR 172.

SPECIAL PROTECTION INFORMATION

Ventilation

Use only in areas with adequate ventilation.

Eye Protection

Use chemical safety goggles, plus a safety shield is recommended. Contact lenses
should not be worn when working with this material.

Skin Protection

Wear impervious protective clothing; i.e., Boots, Gloves, Lab Coat, Apron or Coveralls
to prevent skin contact.

Other

If working in an area of potential exposure, use an NIOSH approved respirator when
material is fuming and exceeds the TLV.

STORAGE CONDITIONS

Store and handle only in containers suitably lined with or constructed of materials specified, by the manufacturer, for the product.
Protect against physical damage. Keep separated from incompatible materials.

REGULATORY INFORMATION
Proper shipping name Hydrochloric acid
Hazard class 8
UN Number UN1789
DOT Label & Placard Corrosive

NFPA / HMIS Ratings

Health — 3; Flammability — 0; Reactivity — 0

SARA Title Ill

Reporting Sections 302, 311 & 313

MSDS-HCL
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The information contained in this Material Safety Data Sheet is based upon available data and believed to be correct;
however, as such has been obtained from various sources, including the manufacturer and independent laboratories, it is
given without warranty or representation that it is complete, accurate, and can be relied upon. OWEN COMPLIANCE SERVICES,
Inc. has not attempted to conceal in any manner the deleterious aspects of the product listed herein, but makes no
warranty as to such. Further, OWEN CoMPLIANCE SERVICES, INC. cannot anticipate nor control the many situations in which
the product or this information may be used; there is no guarantee that the health and safety precautions suggested will
be proper under all conditions. It is the sole responsibility of each user of the product to determine and comply with the
requirements of all applicable laws and regulations regarding its use. This information is given solely for the purposes of
safety to persons and property. Any other use of this information is expressly prohibited.

For further information contact: David W. Boston, President
OWEN COMPLIANCE SERVICES, INC.
8805 Forum Way
P.O. Box 40150
Fort Worth, TX 76140

Telephone number: 817-551-0660

FAX number: 817-551-1032
MSDS prepared by: Allen M. Sweeney

Original publication date: 8/5/1999

Revision date 11/2/00

MSDS-HCL PAGE 9A-3 Issued 8/5/1999 Revised 11/2/00
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Page 1/7
Material Safety Data Sheet

Printing date 08/14/2006 Version 1 Reviewed on 08/14/2006

1 Identification of substance

- Product details

- Trade name: Hydrogen

- Article number: 004-01-0003BOC
- Creation date: 08/14/2006

- Manufacturer/Supplier:
BOC Canada Limited
5860 Chedworth Way
Mississauga, Ontario L5R 0A2
www.bocgases.ca

TELEPHONE NUMBER: (905) 501-1700

24-HOUR EMERGENCY TELEPHONE NUMBER: (905) 501-0802
EMERGENCY RESPONSE PLAN NO: 2-0101

Please ensure that this MSDS is received by the appropriate person

- Information department: Customer Service Centre: 1-866-385-5349

2 Composition/Data on components

* Chemical characterization:

- CAS No. Description
1333-74-0 Hydrogen

- Identification number(s)

- EINECS Number: 215-605-7

- EU Number: 001-001-00-9

3 Hazards identification

- Hazard description:

Extremely flammable

- WHMIS-symbols:
A - Compressed gas
B1 - Flammable gas

O®

- HMIS-ratings (scale 0 - 4)

B O] Health =0
FIRE 4] Fire=4
'REACTIVITY 0] Reactivity =0

(Contd. on page 2)
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Page 2/7
Material Safety Data Sheet

Printing date 08/14/2006 Version 1 Reviewed on 08/14/2006

Trade name: Hydrogen

(Contd. of page 1)
- NFPA ratings (scale 0 - 4)

Health=0

= Fire =4
0 Reactivity = 0

- Information pertaining to particular dangers for man and environment:
Extremely flammable.

- Classification system:
The classification is in line with internationally approved calculation standards. It is expanded, however, by
information from technical literature and by information furnished by supplier companies.

4 First aid measures

- After inhalation: Supply fresh air; consult doctor in case of complaints.

- After skin contact: Generally the product does not irritate the skin.

- After eye contact: Rinse opened eye for several minutes under running water. Then consult a doctor.
- After swallowing: Not applicable

5 Fire fighting measures

- Suitable extinguishing agents:
CO2, powder or water spray. Fight larger fires with water spray or alcohol resistant foam.
- Protective equipment: Wear self-contained respiatory protective device.

6 Accidental release measures

- Person-related safety precautions:

Wear protective equipment. Keep unprotected persons away.

Ensure adequate ventillation.
- Measures for environmental protection:

Prevent seepage into sewage system, workpits and/or cellars.

Inform respective authorities in case of seepage into water course or sewage system.
- Measures for cleaning/collecting: Ensure adequate ventillation.

7 Handling and storage

- Handling: Do not mix with air or oxygen above atmospheric pressure.
- Information for safe handling: Open and handle cylinder with care.
- Information about protection against explosions and fires:
Keep ignition sources away - Do not smoke.
Protect against electrostatic charges.
Pressurized container: protect from sunlight and do not expose to temperatures exceeding 50°C. Do not pierce or
burn, even after use.

- Storage:
- Requirements to be met by storerooms and receptacles:
Store in a cool location.

(Contd. on page 3)
CDN —
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Page 3/7
Material Safety Data Sheet

Printing date 08/14/2006 Version 1 Reviewed on 08/14/2006

Trade name: Hydrogen

(Contd. of page 2)
Do not expose cylinder to temperatures higher than 50°C (122 °F)
- Information about storage in one common storage facility: Store away from oxidizing agents.
* Further information about storage conditions:
Keep cylinder valve tightly closed.
Store in cool, dry conditions in well sealed receptacles.
Protect from heat and direct sunlight.
Store cylinder in a well ventilated area.
Store in accordance with local fire code and/or building code or any pertaining regulations.

8 Exposure controls and personal protection

- Additional information about design of technical systems: Adequate local ventillation.
- Components with limit values that require monitoring at the workplace:

1333-74-0 Hydrogen (50-100%)

EL | Simple asphyxiant
- Additional information: The lists that were valid during the creation were used as basis.

' Personal protective equipment:

- General protective and hygienic measures: Wash hands before breaks and at the end of work.

* Breathing equipment:
Use atmosphere-supplying respirators (e.g. supplied-air: demand, pressure-demand, or continuous-flow or self-
contained breathing apparatus: demand or pressure-demand or combination supplied-air with auxiliary self-
contained air supply atmosphere-supplying respirator) in case of insufficient ventilation.

- Protection of hands:

Protective gloves.

- Material of gloves
The selection of the suitable gloves does not only depend on the material, but also on further marks of quality and
varies from manufacturer to manufacturer.

- Eye protection:

Tightly sealed goggles

9 Physical and chemical properties

- General Information

Form: Gaseous.
Color: Colorless
Odor: Odorless

 Change in condition
Melting point/Melting range: -259°C

(Contd. on page 4)
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Page 4/7
Material Safety Data Sheet

Printing date 08/14/2006 Version 1 Reviewed on 08/14/2006

Trade name: Hydrogen

(Contd. of page 3)

Boiling point/Boiling range: -253°C

- Flash point: <i0°C
- Ignition temperature: 560°C
- Danger of explosion: Product is not explosive. However, formation of explosive air/vapor mixtures

are possible.
In use, may form flammable/explosive vapour-air mixture.

- Explosion limits:

Lower: 4 Vol %

Upper: 75.6 Vol %
- Solubility in / Miscibility with

Water at 20°C: 1.6 g/1

10 Stability and reactivity

- Thermal decomposition / conditions to be avoided: No decomposition if used according to specifications.
- Dangerous reactions Forms explosive gas mixture with air.
- Dangerous products of decomposition: No dangerous decomposition products known.

11 Toxicological information

- Acute toxicity:

- Primary irritant effect:

- on the skin: No irritating effect.

- on the eye: No irritating effect.

- Sensitization: No sensitizing effects known.

12 Ecological information

- General notes: Generally not hazardous for water

13 Disposal considerations

- Product:

* Recommendation:
Cylinder and unused product should be returned to vendor. Disposable cylinder must be disposed of in
accordance with local regulations.

- Uncleaned packagings:
- Recommendation:
Cylinder and unused product should be returned to vendor. Disposable
cylinder must be disposed of in accordance with local regulations. J
CDN

(Contd. on page 5)
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Material Safety Data Sheet
Printing date 08/14/2006 Version 1

Page 5/7

Reviewed on 08/14/2006

Trade name: Hydrogen

(Contd. of page 4)

14 Transport information

- TDG and DOT regulations:

- Hazard class: 2

- Identification number: UN1049

: Packing group: -

* Proper shipping name (technical name): HYDROGEN, COMPRESSED
- Label 2.1

- Packaging group: -

* Maritime transport IMDG:

- IMDG Class: 2.1

- UN Number: 1049

- Label 2.1

- Packaging group: -

- EMS Number: F-D,S-U

 Marine pollutant: No

* Propper shipping name: HYDROGEN, COMPRESSED

* Air transport ICAO-TI and IATA-DGR:

- ICAO/IATA Class: 2

- UN/ID Number: 1049

* Label 2.1

- Packaging group: -

* Propper shipping name: HYDROGEN, COMPRESSED

15 Regulations

- Sara

- Section 355 (extremely hazardous substances):

Substance is not listed.

- Section 313 (Specific toxic chemical listings):

Substance is not listed.

- TSCA (Toxic Substances Control Act):

Substance is listed.

(Contd. on page 6)
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Material Safety Data Sheet

Page 6/7

Printing date 08/14/2006 Version 1 Reviewed on 08/14/2006

Trade name: Hydrogen

- Proposition 65

(Contd. of page 5)

- Chemicals known to cause cancer:

Substance is not listed.

- Chemicals known to cause reproductive toxicity for females:

Substance is not listed.

- Chemicals known to cause reproductive toxicity for males:

Substance is not listed.

- Chemicals known to cause developmental toxicity:

Substance is not listed.

- Cancerogenity categories

- EPA (Environmental Protection Agency)

Substance is not listed.

- NTP (National Toxicology Program)

Substance is not listed.

- TLV (Threshold Limit Value established by ACGIH)

Substance is not listed.

- NIOSH-Ca (National Institute for Occupational Safety and Health)

Substance is not listed.

- OSHA-Ca (Occupational Safety & Health Administration)

Substance is not listed.

- Canadian substance listings:

- Canadian Domestic Substances List (DSL)

Substance is listed.

- Canadian Ingredient Disclosure list (limit 0.1%)

Substance is not listed.

- Canadian Ingredient Disclosure list (limit 1%)

Substance is not listed.

- Product related hazard informations:
The product has been classified and marked in accordance with directives on hazardous materials.

- Hazard symbols:
Extremely flammable

- Risk phrases:
Extremely flammable.

- Safety phrases:
Keep out of the reach of children.
Keep container in a well-ventilated place.
Keep away from sources of ignition - No smoking.
Take precautionary measures against static discharges.

CDN —
(Contd. on page 7)
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Material Safety Data Sheet

Printing date 08/14/2006 Version 1 Reviewed on 08/14/2006

Trade name: Hydrogen

(Contd. of page 6)

B 16 Other information

This information is based on our present knowledge. However, this shall not constitute a guarantee for any
specific product features and shall not establish a legally valid contractual relationship.

- Department issuing MSDS: Customer Service Centre: 1-866-385-5349
- Contact: Canada Technical Services: 1-866-385-5349
- * Data compared to the previous version altered.

CDN =



HNU SYSTEMS INC -- ISOBUTYLENE SPAN GAS, SEE SUPP DATA -- 6665-01-214-8247
————— === Product Identification ———

Product ID:ISOBUTYLENE SPAN GAS, SEE SUPP DATA
MSDS Date:12/08/1987

FSC: 6665

NIIN:01-214-8247

MSDS Number: BJDVR

=== Responsible Party ===
Company Name:HNU SYSTEMS INC
Address:160 CHARLEMONT ST
City:NEWTON HIGHLANDS

State:MA

ZIP:02161

Country:US

Info Phone Num:617/964-6690
Emergency Phone Num:800/841-4357
CAGE:57631

=== Contractor Identification ===
Company Name:HNU SYSTEMS INC
Address:160 CHARLEMONT ST
Box:City:NEWTON HIGHLANDS
State:MA

ZIP: 02161

Country:US

Phone:617/964-6690

CAGE:57631

Composition/Information on Ingredients

Ingred Name:ISOBUTYLENE
CAS:115-11-7

RTECS #:UD0890000
Fraction by Wt: 0.01%

Hazards Identification

LD50 LC50 Mixture:NONE SPECIFIED BY MANUFACTURER.

Routes of Entry: Inhalation:YES Skin:NO Ingestion:NO

Reports of Carcinogenicity:NTP:NO IARC:NO OSHA:NO

Health Hazards Acute and Chronic:ISOBUTYLENE IS A SIMPLE ASPHYXIANT;
MODERATE CONCENTRATION IN AIR CAUSE UNCONSCIOUSNESS. CONTACT
W/LIQUID CAUSES FROSTBITE.

Explanation of Carcinogenicity:NOT RELEVANT

Effects of Overexposure:SEE HEALTH HAZARDS.

Medical Cond Aggravated by Exposure:NONE SPECIFIED BY MANUFACTURER.

First Aid Measures ====

First Aid:IF BREATHED, REMOVE INDIVIDUAL TO FRESH AIR. IF BREATHING IS
DIFFICULT, ADMINISTER OXYGEN. IF BREATHING HAS STOPPED, GIVE
ARTIFICIAL RESPIRATION. KEEP PERSON WARM, QUIET; GET MEDICAL
ATTENTION.

Fire Fighting Measures

Flash Point Method:CC

Flash Point:-76 C OR =105 F
Lower Limits:1.8%

Upper Limits:9.6%

https://home.ttemi.com/C1/MSDS/HS%20%20MSDS%?20Library/Isobutylene%20Span%2...
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Extinguishing Media:C0O2 OR DRY CHEMICAL

Fire Fighting Procedures:STOP FLOW OF ISOBUTYLENE IF POSSIBLE. USE
WATER SPRAY TO COOL SURROUNDING CONTAINERS.

Unusual Fire/Explosion Hazard:ISOBUTYLENE IS HEAVIER THAN AIR MAY
TRAVEL CONSIDERABLE DISTANCE TO SOURCE OF IGNITION. SHOULD FLAME BE
EXTINGUISHED AND FLOW OF GAS CONTINUE SEE SUPP DATA.

Accidental Release Measures

Spill Release Procedures:NONE SPECIFIED BY MANUFACTURER.
Neutralizing Agent:NONE SPECIFIED BY MANUFACTURER.

Handling and Storage ================ =

Handling and Storage Precautions:STORE AWAY FROM HEAT AND PROTECT
CYLINDERS FROM PHYSICAL DAMAGE.
Other Precautions:DO NOT PUNCTURE CYLINDER.

== Exposure Controls/Personal Protection =====s========

Respiratory Protection:POSITIVE PRESSURE AIR LINE OR SCBA FOR EMERGENCY
USE.

Ventilation:HOOD W/FORCED VENTILATION TO PREVENT ACCUMULATION ABOVE
LEL.

Protective Gloves:PLASTIC OR RUBBER.

Eye Protection:SAFETY GOGGLES OR GLASSES.

Other Protective Equipment:SAFETY SHOES, SAFETY SHOWER, EYEWASH
FOUNTAIN.

Work Hygienic Practices:NONE SPECIFIED BY MANUFACTURER.

Supplemental Safety and Health

MFR PART NO, TRADE NAME:CALIBRATION GAS 101- 350-N, DC102573.EXPLO
HAZ:INCREASE VENTILATION TO PREVENT FORMATION OF FLAMMABLE MIXTURE
IN LOW AREAS/POCKETS. NOTE:DATA GIVEN FOR PURE ISOBUTLENE. CYLINDE
R OF HNU SPAN GAS/ISOBUTYLENE CALIBRATION GAS CONTAINS 100 PPM IN
ZERO AIR OR 0.01% ISOBUTYLENE IN AIR.

Physical/Chemical Properties

Boiling Pt:B.P. Text:1l9.6F;=6.9C

Melt/Freeze Pt:M.P/F.P Text:-221F,-140C

Vapor Pres:@20C 24SIG

Vapor Density:1.95

Spec Gravity:0.59

Solubility in Water:UNAVAILABLE

Appearance and Odor:CLEAR UNPLEASANT ODOR SIMILAR TO COAL GAS

== Stability and Reactivity Data == ======

Stability Indicator/Materials to Avoid:YES

OXIDIZERS.

Stability Condition to Avoid:NONE SPECIFIED BY MANUFACTURER.
Hazardous Decomposition Products:NONE

————— Disposal Considerations ==== ==

Waste Disposal Methods:DISPOSAL MUST BE I/A/W FED, STATE AND LOCAL
REGULATIONS.

Disclaimer (provided with this information by the compiling agencies):
This information is formulated for use by elements of the Department

https://home.ttemi.com/C1/MSDS/HS%20%20MSDS%?20Library/Isobutylene%20Span%.2...
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of Defense. The United States of America in no manner whatsoever,
expressly or implied, warrants this information to be accurate and
disclaims all liability for its use. Any person utilizing this
document should seek competent professional advice to verify and
assume responsibility for the suitability of this information to their
particular situation.
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BACHARACH INC -- 51-2394 CALIBRATION GAS, METHANE 2% IN AIR

MSDS Safety Information

FSC: 6830

MSDS Date: 03/20/1992

MSDS Num: BXXPQ

LIIN: 00F042761

Product ID: 51-2394 CALIBRATION GAS, METHANE 2% IN AIR
MFN: 01

Responsible Party

Cage: 05083

Name: BACHARACH INC

Address: 625 ALPHA DR

City: PITTSBURGH PA 15238

Info Phone Number: 412-963-2223 OR FAX 412-963-2091
Emergency Phone Number: 800-424-9300

Review Ind: Y

Published: Y

Preparer Co. when other than Responsible Party Co.

Cage: 05083

Name: BACHARACH INC
Address: 625 ALPHA DRIVE
City: PITTSBURGH PA 15238

Contractor Summary

Cage: 05083

Name: BACHARACH INC
Address: 625 ALPHA DRIVE
City: PITTSBURGH PA 15238
Phone: 412-963-2130

Ingredients

Cas: 74-82-8

RTECS #: PA1490000
Name: METHANE

% Wt 2.0

ACGIH TLV: SIMPLE ASPHYXIANT
Name: AIR

% Wt: 98

Health Hazards Data

Route Of Entry Inds - Inhalation: NO

Skin: NO

Ingestion: NO

Carcinogenicity Inds - NTP: NO

IARC: NO

OSHA: NO

Effects of Exposure: METHANE IS A NON-TOXIC SIMPLE ASPHYXIANT. THE
CONCENTRATION OF METHANE INTHIS GAS IS TOO LOW TO DEPRESS OXYGEN
CONCENTRATION.

Explanation Of Carcinogenicity: NONE

First Aid: OBTAIN MEDICAL ATTENTION IN ALL CASES.

https://home.ttemi.com/C1/MSDS/HS%20%20MSDS%20Library/Methane.txt 5/7/2007
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Handling and Disposal

Waste Disposal Methods: DISPOSE OF IN ACCORDANCE W/LOCAL, STATE, & FEDERAL
REGULATIONS.

Handling And Storage Precautions: DON'T STORE CYLINDERS NEAR HEAT/OPEN FLAME.
EXPOSURE TO TEMPERATURES ABOVE 130F MAY CAUSE RUPTURE, SECURE CYLINDERS-DON'T
DROP.

Other Precautions: KEEP CYLINDERS AWAY FROM HEAT & FLAMES.

Fire and Explosion Hazard Information

Flash Point Method: CC

Flash Point Text: -188C

Lower Limits: 5%

Upper Limits: 15%

Extinguishing Media: COOL EXPOSED CONTAINERS W/WATER.

Fire Fighting Procedures: FIREFIGHTERS SHOULD WEAR NIOSH APPROVED POSITIVE
PRESSURE SCBA & FULL PROTECTIVE CLOTHING. USE SHIELDING TO PROTECT FROM
CYLINDER EXPLOSION

Unusual Fire/Explosion Hazard: THIS MIXTURE IS BELOW THE LEL OF METHANE &
NON-FLAMMABLE. COMPRESSED AIR/METHANE MIXTURES AT HIGH PRESSURE WILL
ACCELERATE BURNING OF OTHER MATERIAL. (SUPP)

Control Measures

Respiratory Protection: RECOMMENDED

Protective Gloves: LEATHER

Eye Protection: SAFETY GLASSES

Supplemental Safety and Health: CON'T ON UNUSUAL FIRE: GAS CYLINDERS EXPOSED TO
HEAT/FLAME MAY VENT RAPIDLY/EXPLODE. THE DATA FOR BOILING POINT, MELTING
POINT AND FLASH POINT IS FOR METHANE. AUTOIGNITION TEMPERATURE: 580C METHANE.

Physical/Chemical Properties

B.P. Text: =162C

M.P/F.P Text: -182C

Vapor Density: 0.991

Spec Gravity: 0.673 KG/CUM

Solubility in Water: NEGLIGIBLE

Appearance and Odor: COLORLESS, ODORLESS, TASTELESS COMPRESSED GAS IN
CYLINDERS.

Reactivity Data

Stability Indicator: YES
Stability Condition To Avoid: HEAT, FLAMES
Hazardous Polymerization Indicator: NO

Toxicological Information

Ecological Information

MSDS Transport Information

Regulatory Information

https://home.ttemi.com/C1/MSDS/HS%20%20MSDS%?20Library/Methane.txt 5/7/2007



Other Information

HAZCOM Label

Product ID: 51-2394 CALIBRATION GAS,
Cage: 05083

Company Name: BACHARACH INC

Street: 625 ALPHA DRIVE

City: PITTSBURGH PA

Zipcode: 15238

Health Emergency Phone: 800-424-9300
Label Required IND: Y

Date Of Label Review: 02/18/1994
Status Code: C

Label Date: 02/18/1994

Origination Code: F

Skin Protection IND: YES

Signal Word: NONE

Health Hazard: None

Contact Hazard: None

Fire Hazard: None

Reactivity Hazard: None

Hazard And Precautions: METHANE IS A NON-TOXIC SIMPLE ASPHYXIANT.

METHANE 2% IN AIR

Page 3 of 3

THE

CONCENTRATION OF METHANE IN THIS GAS IS TOO LOW TO DEPRESS OXYGEN

CONCENTRATION.

Disclaimer (provided with this information by the compiling agencies): This
information is formulated for use by elements of the Department of Defense.
The United States of America in no manner whatsoever expressly or implied
warrants, states, or intends said information to have any application, use or
viability by or to any person or persons outside the Department of Defense

nor any person or persons contracting with any instrumentality of the United
States of America and disclaims all liability for such use. Any person
utilizing this instruction who is not a military or civilian employee of the
United States of America should seek competent professional advice to verify
and assume responsibility for the suitability of this information to their
particular situation regardless of similarity to a corresponding Department
of Defense or other government situation.
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Sodium Hydroxide Page 1 of 4

MSDS Number: S4034 * * * * * Effective Date: 08/02/01 * * * * * Supercedes: 08/20/98

SODIUM HYDROXIDE

1. Product Identification

Synonyms: Caustic soda; lye; sodium hydroxide solid; sodium hydrate
CAS No.: 1310-73-2

Molecular Weight: 40.00

Chemical Formula: NaOH

Product Codes:

J.T. Baker: 3717, 3718, 3721, 3722, 3723, 3728, 3734, 3736, 5045, 5565
Mallinckrodt: 7001, 7680, 7708, 7712, 7772, 7798

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

Sodium Hydroxide 1310-73-2 99 - 100% Yes

3. Hazards Identification

Emergency Overview

POISON! DANGER! CORROSIVE. MAY BE FATAL IF SWALLOWED. HARMFUL IF INHALED. CAUSES BURNS TO ANY AREA OF CONTACT.
REACTS WITH WATER, ACIDS AND OTHER MATERIALS.

J.T. Baker SAF-T-DATA (™) Ratings (Provided here for your convenience)

Health Rating: 3 - Severe (Poison)

Flammability Rating: 0 - None

Reactivity Rating: 2 - Moderate

Contact Rating: 4 - Extreme (Corrosive)

Lab Protective Equip: GOGGLES; LAB COAT; PROPER GLOVES
Storage Color Code: White Stripe (Store Separately)

Potential Health Effects

Inhalation:

Severe irritant. Effects from inhalation of dust or mist vary from mild irritation to serious damage of the upper respiratory tract, depending on severity of exposure. Symptoms
may include sneezing, sore throat or runny nose. Severe pneumonitis may occur.

Ingestion:

Corrosive! Swallowing may cause severe burns of mouth, throat, and stomach. Severe scarring of tissue and death may result. Symptoms may include bleeding, vomiting,
diarrhea, fall in blood pressure. Damage may appears days after exposure.

Skin Contact:

Corrosive! Contact with skin can cause irritation or severe burns and scarring with greater exposures.

Eye Contact:

Corrosive! Causes irritation of eyes, and with greater exposures it can cause burns that may result in permanent impairment of vision, even blindness.

Chronic Exposure:

Prolonged contact with dilute solutions or dust has a destructive effect upon tissue.

Aggravation of Pre-existing Conditions:

Persons with pre-existing skin disorders or eye problems or impaired respiratory function may be more susceptible to the effects of the substance.

4. First Aid Measures
Inhalation:
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Call a physician.
Ingestion:
DO NOT INDUCE VOMITING! Give large quantities of water or milk if available. Never give anything by mouth to an unconscious person. Get medical attention
immediately.
Skin Contact:
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Call a physician, immediately. Wash clothing before
reuse.
Eye Contact:
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally. Get medical attention immediately.
Note to Physician:
Perform endoscopy in all cases of suspected sodium hydroxide ingestion. In cases of severe esophageal corrosion, the use of therapeutic doses of steroids should be
considered. General supportive measures with continual monitoring of gas exchange, acid-base bal electrolytes, and fluid intake are also required.

. file://C:\Documents and Settings\chris.draper\My Documents\HASPs\Level 3 Supporting D... 5/1/2007



Sodium Hydroxide Page 2 of 4

5. Fire Fighting Measures

Fire:

Not considered to be a fire hazard. Hot or molten material can react violently with water.

Can react with certain metals, such as aluminum, to generate flammable hydrogen gas.

Explosion:

Not considered to be an explosion hazard.

Fire Extinguishing Media:

Use any means suitable for extinguishing surrounding fire. Adding water to caustic solution generates large amounts of heat.

Special Information:

In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with full facepiece operated in the pressure demand or other
positive pressure mode.

6. Accidental Release Measures

Ventilate area of leak or spill. Keep unnecessary and unprotected people away from area of spill. Wear appropriate personal protective equipment as specified in Section 8.
Spills: Pick up and place in a suitable container for reclamation or disposal, using a method that does not generate dust. Do not flush caustic residues to the sewer. Residues
from spills can be diluted with water, neutralized with dilute acid such as acetic, hydrochloric or sulfuric. Absorb neutralized caustic residue on clay, vermiculite or other inert
substance and package in a suitable container for disposal.

US Regulations (CERCLA) require reporting spills and releases to soil, water and air in excess of reportable quantities. The toll free number for the US Coast Guard National
Response Center is (800) 424-8802.

7. Handling and Storage

Keep in a tightly closed container. Protect from physical damage. Store in a cool, dry, ventilated area away from sources of heat, moisture and incompatibilities. Always add
the caustic to water while stirring; never the reverse. Containers of this material may be hazardous when empty since they retain product residues (dust, solids); observe all
warnings and precautions listed for the product. Do not store with aluminum or magnesium. Do not mix with acids or organic materials.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:

- OSHA Permissible Exposure Limit (PEL):

2 mg/m3 Ceiling

- ACGIH Threshold Limit Value (TLV):

2 mg/m3 Ceiling

Ventilation System:

A system of local and/or general exhaust is reccommended to keep employee exposures below the Airborne Exposure Limits. Local exhaust ventilation is generally preferred
because it can control the emissions of the contaminant at its source, preventing dispersion of it into the general work area. Please refer to the ACGIH document, Industrial

Ventil A M ! of Rec ded Practices, most recent edition, for details.
Personal Respirators (NIOSH Approved):
If the exposure limit is exceeded and engineering controls are not feasible, a half facepiece particulate respirator (NIOSH type N95 or better filters) may be worn for up to ten

times the exposure limit or the maximum use concentration specified by the appropriate regulatory agency or respirator supplier, whichever is lowest.. A full-face piece
particulate respirator (NIOSH type N100 filters) may be worn up to 50 times the exposure limit, or the maximum use concentration specified by the appropriate regulatory
agency, or respirator supplier, whichever is lowest. If oil particles (e.g. lubricants, cutting fluids, glycerine, etc.) are present, use a NIOSH type R or P filter. For emergencies
or instances where the exposure levels are not known, use a full-facepiece positive-pressure, air-supplied respirator. WARNING: Air-purifying respirators do not protect
workers in oxygen-deficient atmospheres.

Skin Protection:

Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as appropriate, to prevent skin contact.

Eye Protection:

Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain eye wash fountain and quick-drench facilities in work area.

9. Physical and Chemical Properties

Appearance:

White, deliquescent pellets or flakes.
Odor:

Odorless.

Solubility:

111 g/100 g of water.

Specific Gravity:

213

pH:

13 - 14 (0.5% soln.)

% Volatiles by volume @ 21C (70F):
0

Boiling Point:

1390C (2534F)

Melting Point:

318C (604F)

Vapor Density (Air=1):
>1.0

Vapor Pressure (mm Hg):
Negligible.

Evaporation Rate (BuAc=1):
No information found.
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Sodium Hydroxide Page 3 of 4

10. Stability and Reactivity

Stability:

Stable under ordinary conditions of use and storage. Very hygroscopic. Can slowly pick up moisture from air and react with carbon dioxide from air to form sodium
carbonate.

Hazardous Decomposition Products:

Sodium oxide. Decomposition by reaction with certain metals releases flammable and explosive hydrogen gas.

Hazardous Polymerization:

Will not occur.

Incompatibilities:

Sodium hydroxide in contact with acids and organic halogen compounds, especially trichloroethylene, may causes violent reactions. Contact with nitromethane and other
similar nitro compounds causes formation of shock-sensitive salts. Contact with metals such as aluminum, magnesium, tin, and zinc cause formation of flammable hydrogen
gas. Sodium hydroxide, even in fairly dilute solution, reacts readily with various sugars to produce carbon monoxide. Precautions should be taken including monitoring the
tank atmosphere for carbon monoxide to ensure safety of personnel before vessel entry.

Conditions to Avoid:

Moisture, dusting and incompatibles.

11. Toxicological Information

Irritation data: skin, rabbit: 500 mg/24H severe; eye rabbit: 50 ug/24H severe; investigated as a mutagen.

________ \Cancer Lists\

---NTP Carcinogen---
Ingredient Known Anticipated IARC Category

Sodium Hydroxide (1310-73-2) No No None

12. Ecological Information

Environmental Fate:
No information found.
Environmental Toxicity:
No information found.

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and sent to a RCRA approved waste facility. Prc ing, use or cc ination of

this product may change the waste management options. State and local disposal regulations may differ from federal disposal regulations. Dispose of container and unused
contents in accordance with federal, state and local requirements.

14. Transport Information

Domestic (Land, D.O.T.)

Proper Shipping Name: SODIUM HYDROXIDE, SOLID
Hazard Class: 8

UN/NA: UN1823

Packing Group: II

Information reported for product/size: 300LB

International (Water, I.M.O.)

Hazard Class: 8

UN/NA: UN1823

Packing Group: II

Information reported for product/size: 300LB

15. Regulatory Information

-------- \Chemical Inventory Status - Part 1\
Ingredient TSCA EC Japan Australia

Sodium Hydroxide (1310-73-2) Yes Yes Yes Yes

-------- \Chemical Inventory Status - Part 2\

--Canada-~-
Ingredient Korea DSL NDSL Phil.
Sodium Hydroxide (1310-73-2) Yes Yes No Yes

-------- \Federal, State & International Regulations -
-SARA 302~
Ingredient RQ TPQ

Sodium Hydroxide (1310-73-2) No No No No

-------- \Federal, State & International Regulations - Part 2\----------—-————-
-RCRA- =TSCA-
Ingredient CERCLA 261.33 8(d)
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Sodium Hydroxide (1310-73-2) 1000 No No
Chemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: No Fire: No Pressure: No
Reactivity: Yes (Pure / Solid)

Australian Hazchem Code: 2R

Poison Schedule: S6

WHMIS:

This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations (CPR) and the MSDS contains all of the information required by the
CPR.

16. Other Information

NFPA Ratings: Health: 3 Flammability: 0 Reactivity: 1

Label Hazard Warning:

POISON! DANGER! CORROSIVE. MAY BE FATAL IF SWALLOWED. HARMFUL IF INHALED. CAUSES BURNS TO ANY AREA OF CONTACT. REACTS
WITH WATER, ACIDS AND OTHER MATERIALS.

Label Precautions:

Do not get in eyes, on skin, or on clothing.

Do not breathe dust.

Keep container closed.

Use only with adequate ventilation.

Wash thoroughly after handling.

Label First Aid:

If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to an unconscious person. In case of contact, immediately flush
eyes or skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash clothing before reuse. If inhaled, remove to fresh air. If not
breathing give artificial respiration. If breathing is difficult, give oxygen. In all cases get medical attention immediately.

Product Use:

Laboratory Reagent.

Revision Information:

MSDS Section(s) changed since last revision of document include: 8.

Disclaimer:

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no representation as to its comprehensiveness or accuracy. This
document is intended only as a guide to the appropriate precautionary handling of the material by a properly trained person using this product. Individuals
receiving the information must exercise their independent judgment in determining its appropriateness for a particular purpose. MALLINCKRODT BAKER, INC.
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES
RESULTING FROM USE OF OR RELIANCE UPON THIS INFORMATION.

Prepared by: Environmental Health & Safety
Phone Number: (314) 654-1600 (U.S.A.)
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. . Isopropyl alcohol
Material Safety Data Sheet - Fisher Scientific *%*%% SECTION 1 - CHEMICAL
PRODUCT AND COMPANY IDENTIFICATION ¥**%*%*

MSDS Name: Isopropyl Alcohol 70%
Catalog Numbers:
AC7070, A459-1, A459-20, A459-4, A459-500, NC9405257, NC9600878, NC9761180,
S76791, S77274
Synonyms:
Isopropanol; Dimethylcarbinol; sec-Propyl alcohol; Rubbing alcohol;
Petrohol; 1-Methylethanol; 1-Methylethyl alcohol; 2-Hydroxypropane;
2-Propyl alcohol; Isopropyl alcohol; Propan-2-o1; IPA; 2-Propanol.
Company Identification: Fisher Scientific
1 Reagent Lane
Fairlawn, NJ 07410
For information, call: 201-796-7100
Emergency Number: 201-796-7100
For CHEMTREC assistance, call: 800-424-9300
For International CHEMTREC assistance, call: 703-527-3887

##%%% SECTION 2 - COMPOSITION, INFORMATION ON INGREDIENTS *#*%*%*

B e - Fmmm - - +
| CAS# I Chemical Name I % I EINECS#
[ 67-63-0 |Isopropyl alcohol { 70.0 ! 200-661-7 |
[ 7732-18-5 |water | 30.0 | 231-791-2
o o Fomm—— fmmmmmm +

Hazard Symbols: XI F
Risk Phrases: 11 36 67

#*%%% SECTION 3 - HAZARDS IDENTIFICATION #**%%

EMERGENCY OVERVIEW
Appearance: colorless liquid. Flash Point: 64 deg F.
warning! Flammable Tiquid and vapor. Causes respiratory tract
irritation. Prolonged or repeated contact causes defatting of the
skin with irritation, dryness, and cracking. May cause central
nervous system depression. Aspiration hazard if swallowed. Can enter
Tungs and cause damage. Causes eye irritation. Breathing vapors may
cause drowsiness and dizziness.
Tﬁfget organs: Central nervous system, respiratory system, eyes,
skin.

Potential Health Effects

Eye:
Produces irritation, characterized by a burning sensation, redness,
tearing, inflammation, and possible corneal injury. May cause
transient corneal injury.
In the eyes of a rabbit, 0.1 ml1 of 70% isopropyl alcohol caused conjun

” ctivitis, iritis, and corneal opacity.

SKin:
May cause irritation with pain and stingin?, especially if the skin
is abraded. Isopropanol has a low potential to cause allergic skin
reactions; however, rare cases of allergic contact dermatitis have
been reported. May be absorbed through intact skin.
Dermal absorption has been considered toxicologically insignificant. T
he cases of deep coma associated with skin contact are thought to be a
consequence of gross isoprogano1 vapor inhalation in rooms with inade
guate ventilation, rather than being attributable to percutaneous abso
rption of isopropanol per se.

Ingestion:
Causes gastrointestinal irritation with nausea, vomiting and
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Isopropyl alcohol
diarrhea. May cause kidney damage. May cause central nervous system
depression, characterized by excitement, followed by headache,
dizziness, drowsiness, and nausea. Advanced stages may cause
collapse, unconsciousness, coma and possible death due to
respiratory failure. Aspiration of material into the Tungs may cause
chemical pneumonitis, which may be fatal.
The probable oral Tethal dose in humans is 240 m1 (2696 mg/kg), but
ingestion of only 20 ml (224 mg/kg) has caused poisoning.

Inhalation:

Inhalation of high concentrations may cause central nervous system
effects characterized by nausea, headache, dizziness, unconsciousness
and coma. May cause narcotic effects in high concentration. Causes
upper respiratory tract irritation. Inhalation of vapors may cause
drowsiness and dizziness.

Chronic:
Prolonged or repeated skin contact may cause defatting and
dermatitis.
*%%% SECTION 4 - FIRST AID MEASURES *¥*%*
-Eyes:

In case of contact, immediately flush eyes with plenty of water for
i at least 15 minutes. Get medical aid.
skin:
In case of contact, flush skin with plenty of water. Remove
contaminated clothing and shoes. Get medical aid if irritation
develops and persists. wWash clothing before reuse.
Ingestion:
Potential for aspiration if swallowed. Get medical aid immediately.
Do not induce vomiting unless directed to do so by medical
personnel. Never give anything by mouth to an unconscious person.
Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial
respiration. If breathing is difficult, give oxygen. Get medical aid.
Notes to Physician:
Urine acetone test may be helpful in diagnosis. Hemodia1¥sis should
be considered in severe intoxication. Treat symptomatically and
supportively.

*%%% SECTION 5 - FIRE FIGHTING MEASURES ****

General Information:
As in any fire, wear a self-contained breathing apparatus in
pressure-demand, MSHA/NIOSH (approved or equivalent), and full
protective gear. Vapors may form an explosive mixture with air. Use
water spray to keep fire-exposed containers cool. Flammable T1iquid
and vapor. Vvapors are heavier than air and may travel to a source of
ignition and flash back. vapors can spread along the ground and
collect in Tow or confined areas.

Extinguishing Media:
water may be ineffective. Do NOT use straight streams of water. For
large fires, use dry chemical, carbon dioxide, alcohol-resistant
foam, or water spray. For small fires, use carbon dioxide, dry
chemical, dry sand, or alcohol-resistant foam. Cool containers with
flooding quantities of water until well after fire is out.

Autoignition Temperature:Not available.

Flash Point: Not available.

Explosion Limits, lower:2.0 vol %

Explosion Limits, upper:12.7 @ 200&F

NFPA Rating: (estimated) Health: 1; Flammability: 3; Reactivity: 0

#%%% SECTION 6 - ACCIDENTAL RELEASE MEASURES ****
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Isopropyl alcohol
General Information: Use proper personal protective equipment as indicated
in Section 8.

Spills/Leaks:
Absorb spill with inert material (e.g. vermiculite, sand or earth),
then place in suitable container. Use water spray to dilute spill to
a non-flammable mixture. Clean up spills immediately, observing
precautions in the Protective Equipment section. Remove all sources
of ignition. Use a spark-proof tool. Provide ventilation. A vapor
suppressing foam may be used to reduce vapors.

#%%% SECTION 7 - HANDLING and STORAGE ****

Handling:
wash thoroughly after handling. Remove contaminated clothing and
wash before reuse. Ground and bond containers when transferring
material. Use spark-proof tools and explosion proof equipment. Avoid
contact with eyes, skin, and clothing. Empty containers retain
product residue, (liquid and/or vapor), and can be dangerous. Take
precautionary measures against static discharges. Keep container
tightly closed. Do not pressurize, cut, weld, braze, solder, drill,
grind, or expose empty containers to heat, sparks or open flames. Use
only with adequate ventilation. Avoid breathing vapor or mist.

Storage:
Keep away from heat, sparks, and flame. Keep away from sources of
ignition. Store in a tightly closed container. Kee? from contact
with oxidizing materials. Store in a cool, dry, well-ventilated area
away from incompatible substances. Flammables-area.

*%%% SECTION 8 - EXPOSURE CONTROLS, PERSONAL PROTECTION *%*%**

Engineering Controls:
Use explosion-proof ventilation equipment. Facilities storing or
uti]izing this material should be equipped with an eyewash facility
and a safety shower. Use adequate general or Tlocal exhaust
ventilation to keep airborne concentrations below the permissible
exposure limits.

Exposure Limits

B e e e LT L e e L L L o B e +
Chemical Name ACGIH NIOSH OSHA - Final PELs
Isopropyl alcohol (400 ppm); 400 ppm TwA; 980 400 ppm TwA; 980
(500ppm) STEL mg/m3 TWA 2000 mg/m3 TWA

ppm IDLH (10
percent lower
explosive Timit)

OSHA Vacated PELs:
Isopropyl alcohol:
400 ppm TWA; 980 mg/m3 TwA; 500 ppm STEL; 1225 mg/m3 STEL
water:
No OSHA Vacated PELs are listed for this chemical.

Personal Protective Equipment

Eyes:
wear chemical goggles.
Skin:
Wear appropriate protective gloves to prevent skin
exposure.
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Isopropyl alcohol
Clothing:

Wear appropriate protective clothing to prevent skin
exposure.

Respirators:
A respiratory protection program that meets OSHA's 29
CFR :1910.134 and ANSI z88.2 requirements or European
Standard EN 149 must be followed whenever workplace
conditions warrant a respirator's use.

%%%% SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES *¥*%*

Physical State: Liquid

Appearance: colorless liquid
odor: alcohol-Tike

pH: Not available.
Vapor Pressure: 33 mm Hg @ 20 deg C
Vapor Density: 2.1 (Air=1)
Evaporation Rate: 1.7 (n-butyl acetate=1)
Viscosity: 2.27 mPas @ 20C
Boiling Point: 82 deg C @ 760 mmHg
Freezing/Melting Point: -88 deg C
Decomposition Temperature: Not available.
Solubility in water: Miscible.

Specific Gravit¥/Density: 0.7850 (water=1l)
Molecular Formula: C3H80

Molecular weight: 60.09

*k¥k¥ SECTION 10 - STABILITY AND REACTIVITY ****

Chemical Sstability:
StabTe.

Conditions to Avoid:
Ignition sources, excess heat.

Incompatibilities with other Materials:
Strong oxidizing agents, strong acids, stronﬁ bases, amines, ammonia,
ethylene oxide, isocyanates, acetaldehyde, chlorine, phosgene,
Attacks some forms of plastics, rubbers, and coatings., aluminum at
high temperatures.

Hazardous Decomposition Products:
Carbon monoxide, carbon dioxide.

Hazardous Polymerization: will not occur.

#%%% SECTION 11 - TOXICOLOGICAL INFORMATION ¥*#*#*%*

RTECS#:
CAS# 67-63-0: NT8050000
CAS# 7732-18-5: zC0110000

LD50/LC50:
CAS# 67-63-0: Draize test, rabbit, eye: 100 mg Severe; Draize test,
rabbit, eye: 10 mg Moderate; Draize test, rabbit, eye: 100 mg/24H
Moderate; Draize test, rabbit, skin: 500 mg Mild; Inhalation, rat:
LC50 = 16000 ppm/8H; Oral, mouse: LD50 = 3600 mg/kE; oral, rabbit:
LD50 = 6410 mg/kg; oral, rat: LD50 = 5045 mg/kg; Skin, rabbit: LD50
= 12800 mg/kg.
CAS# 7732-18-5: oral, rat: LD50 = >90 mL/kg.

Carcinogenicity:

Isopropyl alcohol -
IARC: Group 3 carcinogen
water -

Not Tlisted by ACGIH, IARC, NIOSH, NTP, or OSHA.

Epidemiology:
Experimental teratogenic and reproductive effects have been reported
for isopropanol. Early epidemiological studies have suggested an
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Isopropyl alcohol

association between the strong acid manufacture of isopropyl alcohol
and paranasal sinus cancer in workers.

Teratogenicity:
A rat & rabbit developmental toxicity study showed no teratogenic
effects at doses that were clearly materna%]y toxic. In a separate
rat study, no evidence of developmental neurotoxicity was associated
with gestational exposures to IPA up to 1200 mg/kg/d.

Reproductive Effects:
See actual entry in RTECS for complete information.

Neurotoxicity:
No information available.

Mutagenicity:
See actual entry in RTECS for complete information.

Other Studies:
Standard Draize Test: Administration onto the skin (rabbit) = 500 mg
(Mild). Standard Draize Test: Administration into the eye (rabbit) =
100 mg (Moderate). Standard Draize Test: Administration into the eye
= 10 mg (Moderate). Standard Draize test: Administration into the eye
(rabbit) = 100 mg/24H (Moderate).

#%%% SECTION 12 - ECOLOGICAL INFORMATION *¥*%*%*

Ecotoxicity:
IPA has a high biochemical oxygen demand and a potential to cause
oxygen depletion in aqueous systems, a low potential to affect
aquatic organisms, a low potential to affect secondary waste
treatment microbial metabolism, a low potential to affect the
germination of some plants, a high potential to biodegrade (low
persistence) with unacclimated microorganisms from activated sludge.

#%%% SECTION 13 - DISPOSAL CONSIDERATIONS ***%*

Chemical waste generators must determine whether a discarded chemical
is classified as a hazardous waste.

US EPA guidelines for the classification determination are listed in
40 CFR Parts 261.3. Additionally, waste generators must consult state
and local hazardous waste regulations to ensure complete and accurate
classification.

RCRA P-Series: None Tlisted.

RCRA U-Series: None Tisted.

*%%%* SECTION 14 - TRANSPORT INFORMATION *#*#**

UsS DOT
Shipping Name: ISOPROPANOL
Hazard Class: 3
UN Number: UN1219
Packing Group: II
Canadian TDG
Shipping Name: BUTANOLS
Hazard Class: 3
UN Number: UN1120
Oother Information: FLASHPOINT 28 C

*%%% SECTION 15 - REGULATORY INFORMATION **%*%*
US FEDERAL
CAS# 67-63-0 is listed on the TSCA inventory.

CAS# 7732-18-5 is listed on the TSCA inventory.
Health & safety Reporting List

CAS# 67-63-0: Effective Date: December 15, 1986; Sunset Date:

15, 1996
Page 5
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Isopropyl alcohol
Chemical Test Rules
CAS# 67-63-0: Testing required by: manufacturers; importers; processor
Section 12b
CAS# 67-63-0: 4/12b
TSCA Significant New Use Rule
None of the chemicals in this material have a SNUR under TSCA.
SARA
Section 302 (RQ)
None of the chemicals in this material have an RQ.
Section 302 (TPQ)
None of the chemicals in this product have a TPQ.
SARA Codes
CAS # 67-63-0: acute, chronic, flammable.
Section 313
This material contains Isopropyl alcohol (CAS# 67-63-0, 70 0%),which
is subject to the reporting requirements of Section 313 of SARA
Title III and 40 CFR Part 372.
Clean Air Act:
This material does not contain any hazardous air pollutants.
This material does not contain any Class 1 Ozone depletors.
This material does not contain any Class 2 Ozone depletors.
Clean water Act:
None of the chemicals in this product are listed as Hazardous
Substances under the CwA.
None of the chemicals in this product are listed as Priority
Pollutants under the CwA.
None of the chemicals in this product are listed as Toxic Pollutants
under the CwA.
OSHA:
None of the chemicals in this product are considered highly hazardous
by OSHA.
STATE
Isopropyl alcohol can be found on the following state right to know
Tists: california, New Jersey, Florida, Pennsylvania, Minnesota,
Massachusetts.
water is not present on state lists from CA, PA, MN, MA, FL, or NJ.
California No Significant Risk Level:
None of the chemicals in this product are listed.
European/International Regulations
European Labeling in Accordance with EC Directives
Hazard Symbols: XI F
Risk Phrases:
R 11 Highly flammable.
R 36 Irritating to eyes.
R 67 Vapors may cause drowsiness and dizziness.
safety Phrases:
S 7 Keep container tightly closed.
S 16 Keep away from sources of ignition - No
smoking.
S 24/25 Avoid contact with skin and eyes.
S 26 In case of contact with eyes, rinse immediately
with plenty of water and seek medical advice.
WGK (water Danger/Protection)
CAS# 67-63-0: 1
CAS# 7732-18-5: No information available.
United Kingdom Occupational Exposure Limits
CAS# 67-63-0: OES-United Kingdom, TWA 400 ppm TwA; 999 mg/m3 TWA
CAS# 67-63-0: OES-United Kingdom, STEL 500 ppm STEL; 1250 mg/m3 STEL
CAS# 67-63-0: OES-United Kingdom, STEL 500 ppm STEL; 1250 mg/m3 STEL

Canada
CAS# 67-63-0 is listed on Canada's DSL List.
CAS# 7732-18-5 1is listed on Canada's DSL List.
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This product has a wWHMIS classification of B2, D2B.

CAS# 67-63-0 is listed on Canada's Ingredient Disclosure List.

CAS# 7732-18-5 is not Tisted on Canada's Ingredient Disclosure List.
Exposure Limits

CA§#3§7—63—0: OEL-AUSTRALIA:TWA 400 ppm (980 mg/m3);STEL 500 ppm (1225

mg/m

OEL-BELGIUM:TWA 400 ppm (985 mg/m3);STEL 500 ppm (1230 mg/m3)

OEL-DENMARK:TWA 200 ppm (490 mg/m3);Skin

OEL-FRANCE:STEL 400 ppm (980 mg/m3)

OEL-GERMANY:TWA 400 ppm (980 mg/m3)

OEL-JAPAN:STEL 400 ppm (980 mg/m3)

OEL-THE NETHERLANDS:TWA 400 ppm (980 mg/m3);Skin

OEL-THE PHILIPPINES:TWA 400 ppm (980 mg/m3)

OEL-RUSSIA:STEL 400 ppm (10 mg/m3)

OEL-SWEDEN:TWA 150 ppm (350 mg/m3);STEL 250 ppm (600 mg/m3)

OEL-SWITZERLAND:TWA 400 ppm (980 mg/m3);STEL 800 ppm

OEL-TURKEY:TwWA 200 ppm (500 mg/m3)

OEL-UNITED KINGDOM:TWA 400 ppm (980 mg/m3);STEL 500 ppm;Skin

OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV

OEL IN NEW ZEALAND, SINGAPORE, VIETNAM check ACGI TLV

*%%% SECTION 16 - ADDITIONAL INFORMATION ¥**%*%*
MSDS Creation Date: 7/27/1999 Revision #7 Date: 10/12/2001

The information above is believed to be accurate and represents the best
information currently available to us. However, we make no warranty of
merchantability or any other warranty, express or implied, with respect to
such information, and we assume no liability resulting from its use. Users
should make their own investigations to determine the suitability of the
information for their particu?ar purposes. In no way shall the company be
Tiable for any claims, losses, or damages of any third party or for lost
profits or any special, indirect, incidental, consequential or exemplary
damages, howsoever arising, even if the company has been advised of

the possibility of such damages.
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TETRA TECH, INC.
HEALTH AND SAFETY MANUAL
VOLUME III

SAFE WORK PRACTICES (SWP)

GENERAL SAFE WORK PRACTICES

SWP NO.: 6-1
ISSUE DATE: JULY 1998
REVISION NO.: 1

Disclaimer: This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech), and its subsidiaries. Any reuse of the SWP without
Tetra Tech’s permission is at the sole risk of the user. The user will hold harmless Tetra Tech for any damages that result from unauthorized
reuse of this SWP. Authorized users are responsible for obtaining proper training and qualification from their employer before performing

operations described in this SWP.
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Tetra Tech, Inc., Safe Work Practices Issue Date: July 1998
General Safe Work Practices Revision No.: 1
SWP No.: 6-1 Page: 1

GENERAL SAFE WORK PRACTICES

To prevent injuries and adverse health effects, the following general safe work practices (SWP) are to be
followed when conducting work involving known and unknown site hazards. These SWPs establish a
pattern of general precautions and measures for reducing risks associated with hazardous site operations.

This list is not inclusive and may be amended as necessary.

° Do not eat, drink, chew gum or tobacco, take medication, or smoke in contaminated or
potentially contaminated areas or where the possibility for the transfer of contamination
exists.

° Wash hands and face thoroughly upon leaving a contaminated or suspected contaminated

area. A thorough shower and washing must be conducted as soon as possible if excessive
skin contamination occurs.

° Avoid contact with potentially contaminated substances. Do not walk through puddles,
pools, mud, or other such areas. Avoid, whenever possible, kneeling on the ground or
leaning or sitting on drums, equipment, or the ground. Do not place monitoring
equipment on potentially contaminated surfaces.

° Remove beards or facial hair that interfere with a satisfactory qualitative respirator fit test
or routine pre-entry positive and negative pressure checks.

. Be familiar with and knowledgeable of and adhere to all instructions in the site-specific
health and safety plan (HASP). At a minimum, a safety meeting will be held at the start
of each project to discuss the HASP. Additional meetings will be held, as necessary, to
address new or continuing safety and health concerns.

° Be aware of the location of the nearest telephone and all emergency telephone numbers.

° Attend a briefing on the anticipated hazards, equipment requirements, SWPs, emergency
procedures, and communication methods before going on site.

® Plan and delineate entrance, exit, and emergency escape routes.
® Rehearse unfamiliar operations prior to implementation.
° Use the “buddy system” whenever respiratory protection equipment is in use. Buddies

should establish hand signals or other means of emergency communication in case radios
break down or are unavailable.

. Buddies should maintain visual contact with each other and with other on-site team
members by remaining in close proximity in order to assist each other in case of
emergency.

Disclaimer: This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech), and its subsidiaries. Any reuse of the SWP without
Tetra Tech’s permission is at the sole risk of the user. The user will hold harmless Tetra Tech for any damages that result from unauthorized
reuse of this SWP. Authorized users are responsible for obtaining proper training and qualification from their employer before performing
operations described in this SWP.
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Tetra Tech, Inc., Safe Work Practices Issue Date: July 1998
General Safe Work Practices Revision No.: 1

SWP No.: 6-1

Page: 2

Minimize the number of personnel and equipment in contaminated areas (such as the
exclusion zone). Nonessential vehicles and equipment should remain within the support
zone.

Establish appropriate support, contamination reduction, and exclusion zones.
Establish appropriate decontamination procedures for leaving the site.

Immediately report all injuries, illnesses, and unsafe conditions, practices, and equipment
to the site safety coordinator (SSC).

Maintain a portion of the site field logbook as a project safety log. The project safety log
will be used to record the names, entry and exit dates, and times on site of all Tetra Tech,
subcontractor, and project site visitor personnel; air quality and personal exposure
monitoring data; and other information related to safety matters. Form SSC-1, Daily Site
Log, may be used to record names of on-site personnel.

A portable eyewash station should be located in the support zone if chemical splashes to
eyes are possible.

Do not bring matches and lighters in the exclusion zone or contamination reduction zone.
Observe coworkers for signs of toxic exposure and heat or cold stress.

Inform coworkers of nonvisual effects of illness if you experience them, such as
headaches, dizziness, nausea, or blurred vision.

Disclaimer: This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech), and its subsidiaries. Any reuse of the SWP without
Tetra Tech’s permission is at the sole risk of the user. The user will hold harmless Tetra Tech for any damages that result from unauthorized
reuse of this SWP. Authorized users are responsible for obtaining proper training and qualification from their employer before performing
operations described in this SWP.
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TETRA TECH, INC.
HEALTH AND SAFETY MANUAL
VOLUME III

SAFE WORK PRACTICES (SWP)

DRUM AND CONTAINER HANDLING PRACTICES

SWP NO.: 6-11
ISSUE DATE: JULY 1998
REVISION NO.: 1

Disclaimer: This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech), and its subsidiaries. Any reuse of the SWP without
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DRUM AND CONTAINER HANDLING PRACTICES

This safe work practice (SWP) establishes procedures to protect field personnel and the public from
exposure to hazardous materials resulting from the handling, opening, sampling, transferring,

overpacking, and shipping of drums.

Regional health and safety representatives (RHSR) and subsidiary health and safety representatives
(SHSR) are responsible for providing technical guidance to project managers and site safety coordinators
(SSC) on drum and container handling procedures. Project managers are responsible for ensuring
implementation of this SWP, when warranted, on their projects. SSCs are responsible for enforcement of
this SWP at the work site. Field personnel are required to adhere to drum and container handling

guidelines and procedures.

All drum and container handling operations must adhere to all applicable federal, state, local, contractual,
and company requirements. Preparation and shipping of containers of hazardous materials must comply
with applicable U.S. Environmental Protection Agency (EPA) and U.S. Department of Transportation
(DOT) regulations. All drums and containers used during hazardous waste operations must meet

appropriate DOT regulations for the materials they contain.

Drum and container handling should be approached in a systematic, stepwise manner, especially when the
contents are unknown or containers are in poor condition. Inspection, opening, sampling, overpacking,

and staging requirements for drums and containers are described below.

1.0 INSPECTION

Drums or containers should be visually inspected before any work is conducted to gain as much
information as possible about their contents. Field personnel should document in the field logbook the

following information:

° Any labels or other markings indicating possible contents
° Drum or container condition (such as rusted, leaking, or dented)
° Signs of pressure (such as bulging or swelling)
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. Drum or container size, construction, and type
° Configuration of drum or container head (open or closed top)

After observations are documented in the field logbook, each drum or container should be labeled with an

identification code for future tracking.

2.0 OPENING

For efficient and safe drum or container opening, personnel must adhere to the guidelines below.

. If available, remote-controlled drum or container opening equipment should be used.

. In order to protect the employee, a suitable shield shall be placed between the employee
and the drum being opened.

° Only spark-proof tools should be used to open drums and containers.

° Drums or containers containing unknown materials should be opened using Level B

personal protection, including splash protection.

° Drums or containers containing radioactive material should not be opened or handled
until the appropriate personnel with expertise in this area have been consulted.

° Air monitoring equipment should be available near the drum or container being opened,
such as combination oxygen and combustible gas meters, colorimetric tubes, and

photoionization detectors.

° Tools used for drum or container opening should be decontaminated after each use to
avoid mixing incompatible wastes.

° Drums or containers should be resealed as soon as possible to minimize vapor generation.

° If possible, drums or containers exhibiting signs of pressure should not be opened.
3.0 SAMPLING

Drum and container sampling poses a variety of potential hazards to worker health and safety, including
direct contact with hazardous materials, inhalation of hazardous vapors, and the possibility of drum or
container explosion or rupture. The guidelines below should be used to properly sample drums and

containers.
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° Prior to sampling, a sample plan must be developed that includes the following
information:

= Background information on the waste

- Which drums or containers will be sampled
- Appropriate sampling devices

- Sample containers to be used

° Sampling personnel should not stand on drums or containers or lean over other drums or
containers to obtain samples.

o All phases in the vertical cross section of each drum or container should be sampled.

° Disposable glass tubing or other disposable sampling devices should be used to sample
liquid.

° When sampling liquids, absorbent pads should be placed on drum tops to collect spillage

that may occur while transferring samples into containers.

° Sampling personnel should document container number, any container labeling, sampling
date and time, and number and color of different phases.

4.0 OVERPACKING

During an emergency, drums and containers should be handled as detailed below.

° Leaks should be plugged or patched immediately if this can be done without risk.

. Damaged drums and containers should be placed in an overpack container with absorbent
pads to collect any spilled material or the contents transferred into a clean, compatible
drum or container.

° Absorbent material should be used to collect any leakage that may occur during
shipment.

During remedial actions, the procedures below apply to drum and container handling.

® Drums or containers should be placed in overpack containers, and any identification
number assigned to the drum or container should be placed on the outside of the overpack
container.
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° If drum or container contents are to be bulked with other drum or container contents, the
compatibility of the contents should be verified by a field characterization study prior to
bulking.

5.0 STAGING

Staging refers to moving drums or containers in an organized manner to predesignated areas. Drums or
containers may be staged to facilitate characterization and remedial action and also to protect drums or
containers from potentially hazardous site conditions (such as high temperatures and proximity to ignition
sources or heavy equipment). To ensure that staging is conducted in a safe and efficient manner, the

guidelines below should be followed.

° Staging activities should be kept to a minimum to prevent hazards associated with
increased handling of drums or containers.

° The staging area should be as close as possible to the site exit.

e The staging area should be level and covered with plastic sheeting or absorbent material.

° The staging area should be diked to contain possible spills.

° Drums or containers should be secured on pallets whenever possible to aid in the safe
movement of drums or containers and to isolate the drums or containers from the soil
surface.

° Drums or containers should not be stacked on top of each other.

° Drums or containers should be staged according to chemical composition of the contents.

Drums or containers containing incompatible materials should be kept segregated.

® Drums and containers should be staged far enough apart to allow for the movement of
equipment and personnel.
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HEAT STRESS

This safe work practice (SWP) describes situations where heat stress is likely to occur and provides
procedures for the prevention and treatment of heat-related injuries and illnesses. Wearing personal
protective equipment (PPE), especially during warm weather, puts employees at considerable risk of
developing heat-related illness. Health effects from heat stress may range from transient heat fatigue or

rashes to serious illness or death.

Many factors contribute to heat stress, including PPE, ambient temperature and humidity, workload, and
the physical condition of the employee, as well as predisposing medical conditions. However, the
primary factors are elevated ambient temperatures in combination with fluid loss. Because heat stress is
one of the more common health concerns that may be encountered during field activities, employees must
be familiar with the signs, symptoms, and various treatment methods of each form of heat stress. Heat
stroke is the most serious heat-related illness—it is a threat to life and has a 20 percent mortality rate.
Direct exposure to sun, poor air circulation, poor physical condition, and advanced age directly affect the
tendency to heat stroke. Table 1 lists the most serious heat conditions, their causes, signs and symptoms,

and treatment.

Training is an important component of heat stress prevention. Employees are instructed to recognize and
treat heat-related illnesses during 8-hour health and safety refresher and first aid training courses. When
working in hot environments, specific steps should be taken to lessen the chances of heat-related illnesses.

These include the following:

° Ensuring that all employees drink plenty of fluids (Gatorade® or its equivalent)
° Ensuring that frequent breaks are scheduled so overheating does not occur
° Revising work schedules, when necessary, to take advantage of the cooler parts of the

day (such as working from 5:00 a.m. to 11:00 a.m. and 6:00 p.m. to nightfall).

When PPE must be worn (especially Levels A and B), suggested guidelines relating to ambient

temperature and maximum wearing time per excursion are as shown in Table 2.
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TABLE 1
HEAT STRESS CONDITIONS
Condition Causes Signs and Symptoms Treatment
Heat cramps Fluid loss and e Painful muscle cramps, | ¢ Move affected worker to cool
electrolyte imbalance especially in legs and location
from dehydration abdomen

Faintness

Profuse perspiration

Provide sips of liquid such as
Gatorade®

Stretch cramped muscles

Transport affected worker to
hospital if condition worsens

Heat Exhaustion | Blood transport to skin | ¢  Weak pulse e Move affected worker to cool area
to dissipate excessive id and shall R h clothi
body heat, resultingin | ® l})laplth and shallow ° em%\l'e as much clothing as
blood pooling in the reathing possible
skin with inadequate e  General weakness e  Provide sips of cool liquid or
return to the heart . Gatorade® (only if conscious)
e Pale, clammy skin
A e Fan the person but do not
e  Profuse perspiration evertool or chill
* Dizziness e  Treat for shock
* Unconsciousness e Transport to hospital if condition
worsens
Heat Stroke Life threatening e Dry, hot, and flushed e Immediately transport victim to

condition from
profound disturbance of
body’s heat-regulating
mechanism

skin
Constricted pupils

Early loss of
consciousness

Rapid pulse

Deep breathing at first,
and then shallow
breathing

Muscle twitching
leading to convulsions

Body temperature
reaching 105 or 106 °F
or higher

medical facility
Move victim to cool area

Remove as much clothing as
possible

Reduce body heat promptly by
dousing with water or wrapping in
wet cloth

Place ice packs under arms,
around neck, at ankles, and
wherever blood vessels are close
to skin surface

Protect patient during convulsions
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TABLE 2

SUGGESTED GUIDELINES WHEN WEARING PPE

. Am@m Te;;;erature_ | Maximum PPE Wearing Tm;-pef Excursion _]
Above 90 °F 15 minutes
85 to 90 °F 30 minutes
80 to 85 °F 60 minutes
70 to 80 °F 90 minutes
60 to 70 °F 120 minutes
50 to 60 °F 180 minutes

Source: National Institute for Occupational Safety and Health (NIOSH). 1985. Memorandum
Regarding Recommended Personal Protective Equipment Wearing Times at Different
Temperatures. From Austin Henschel. To Sheldon Rabinovitz. June 20.
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To monitor the level of an employee’s heat stress, the following should be measured:

° Heart Rate: Count the radial (wrist) pulse during a 30-second period as early as possible
in the rest period; if heart rate exceeds 110 beats per minute at the beginning of the rest
period, shorten the next work cycle by one-third and keep the rest period the same.

If the heart rate still exceeds 110 beats per minute at the next period, shorten the following
work cycle by one-third.

° Oral Temperature: Use a clinical thermometer (3 minutes under the tongue) to measure
the oral temperature at the end of the work period. If oral temperature exceeds 99.6 °F
(37.6 °C), shorten the next work cycle by one-third without changing the rest period. If
oral temperature still exceeds 99.6 °F at the beginning of the next rest period, shorten the
following work cycle by one-third. Do not permit a worker to wear impermeable PPE
when his or her oral temperature exceeds 100.6 °F (38.1 °C).

Disclaimer: This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech), and its subsidiaries. Any reuse of the SWP without
Tetra Tech’s permission is at the sole risk of the user. The user will hold harmless Tetra Tech for any damages that result from unauthorized
reuse of this SWP. Authorized users are responsible for obtaining proper training and qualification from their employer before performing
operations described in this SWP.

swp6-15_heat_stress



TETRA TECH, INC.
HEALTH AND SAFETY MANUAL
VOLUME III

SAFE WORK PRACTICES (SWP)

BIOHAZARDS

SWP NO.: 6-17
ISSUE DATE: JULY 1998
REVISION NO.: 1

Disclaimer: This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech), and its subsidiaries. Any reuse of the SWP without
Tetra Tech’s permission is at the sole risk of the user. The user will hold harmless Tetra Tech for any damages that result from unauthorized
reuse of this SWP. Authorized users are responsible for obtaining proper training and qualification from their employer before performing

operations described in this SWP.
swp6-17_biohazards



Tetra Tech, Inc., Safe Work Practices Issue Date: July 1998
Biohazards Revision No.: 1
SWP No.: 6-17 Page: 1

BIOHAZARDS

Biological hazards, or “biohazards,” include plants, animals or their products, and parasitic or infectious
agents that may present potential risks to worker health. This safe work practice (SWP) discusses
procedures for working with biohazards, preventive guidelines, and first-aid procedures for the most
common hazards field staff are likely to encounter. This SWP does not address biohazards such as those
associated with medical waste. Procedures for working with this type of biohazard should be addressed

in the site-specific health and safety plan (HASP) on a case-by-case basis.

During preparation of the site-specific HASP, the preparer should consider which plants, animals, and
other biological agents may be encountered; assess their potential risk to project personnel; and attach this
SWP to the HASP, if necessary. Office health and safety representatives should become familiar with
biological hazards indigenous to the geographical area in which most of their office personnel work and
assist in evaluating the risks to personnel on projects staffed from their offices. SWPs for insects, snakes,

animals, plants, waterborne pathogens (giardia), and hantavirus are provided below.

1.0 INSECTS

SWPs for reducing the chance of insect bites or stings and for treating bites or stings are listed below.

° Workers should keep as much skin area covered as possible by wearing long-sleeved
shirts, long pants, and a hat. Pant legs should be tucked into socks or boots and shirts
into pants. In addition, workers should wear light colored clothing.

° A proven insect repellent should be used on bare skin and clothing.
° When possible, tall grasses and brush that could harbor ticks should be avoided.
° Several times during the day and at the end of the work day, each worker should perform

a check for evidence of imbedded ticks or previous bites. Particular attention should be
paid to the scalp, neck, ankles, back of the legs, and waist.

° When opening well covers, vaults, or other closed items, workers should watch for hornet
or wasp nests and black widow or brown recluse spiders. Workers should never reach

into spaces with unprotected arms.

° Workers should watch carefully for bees around open soft drinks or food.
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° If a worker is stung by a bee, the stinger should be carefully removed, if present. The

wound should be washed and a cold pack applied. Allergic reaction should be watched
for and is evidenced by extreme swelling, redness, pain, or difficulty breathing.

° If a worker is stung or bit by a spider or scorpion, medical attention should be obtained
immediately.

2.0 SNAKES

SWPs for encounters with snakes and for treating snakebites are listed below.

° Workers should avoid walking in areas known to harbor snakes. Workers should be
cautious when picking up or moving items that have been on the ground.

° Workers should wear boots made of heavy material that protect the ankles and pants.
Heavy work gloves should be worn for picking up items.

. If one snake is encountered, others may be present. Workers should leave the area by
retracing their steps.

o If a worker is bitten, the wound should be washed and the injured area immobilized and
kept lower than the heart, if possible. Ice or a tourniquet should not be applied to a snake
bite. The wound should not be cut. If medical care is more than 30 minutes away from a
work site, a snakebite kit should be available on site and workers should know how to use
1t.

3.0 ANIMALS

SWPs for encounters with animals and for treating associated wounds are listed below.

° If workers encounter a wild animal, the animal should be observed for unusual behavior
such as a nocturnal animal out during the day, drooling, an appearance of partial
paralysis, irritability, meanness, or a strangely quiet demeanor.

® Workers should never touch the body of a dead animal because certain diseases could be
carried by fleas still on the body.

@ Workers should avoid animal droppings (including bird droppings). Pathogens, some of
which can become airborne, may still be present in the droppings.

° If a worker is bitten, he or she should get away from the animal to avoid further bites.
Workers should not try to stop, hold, or catch the animal.
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. If the wound is minor, it should be washed with soap and water. Any bleeding should

then be controlled, and an antibiotic ointment and dressing should be applied. All animal
bite wounds should be watched for signs of infection.

° If the wound is bleeding seriously, the bleeding should be controlled but the wound
should not be cleaned. Medical assistance should be summoned immediately.

° If a rabid animal is suspected, immediate medical attention should be summoned. If
possible, workers should try to remember what the rabid animal looked like and the area
in which it was last seen. The animal should be reported by calling the local emergency
number.

4.0 PLANTS

SWPs for plants are as follows:

° Workers should be aware of the types and appearances of poisonous plants in the work
site area. Poison ivy, oak, and sumac are the most frequently encountered plants that can
cause reaction from casual contact. If a worker is extremely sensitive to these plants, he
or she should avoid the area entirely because airborne drift could be sufficient to cause a
reaction. Other plants, such as fireweed, can cause painful, short-term irritation and
should be avoided as well. Workers should avoid touching face and eye areas after
contact with any suspicious plant.

. Workers should wear proper clothing if working in or near overgrown areas. Disposable
outerwear should be used, if necessary, and workers should not touch the material with
bare hands during removal if the outerwear may have contacted poisonous plants.

® If contact with a poisonous plant has occurred, the affected area should be immediately
washed thoroughly with soap and water. If a rash or weeping sore has already begun to
develop, a paste of baking soda and water should be applied to the area several times a
day to reduce discomfort. Lotions such as Calamine or Caladryl should be applied to
help soothe the area. If the condition gets worse and affects large areas of the body or the
face, a doctor should be consulted.

° Bushy and wooded areas should be thoroughly checked for thorn-bearing trees, brush,
and bramble. In some cases, impalement can cause severe pain or infection.

5.0 WATERBORNE PATHOGENS-GIARDIA

Giardia is a waterborne pathogen consisting of a protoplasmic parasite of the mammalian digestive tract.

Giardia is present worldwide, with the highest occurrence in areas with poor sanitation. In the United

Disclaimer: This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech), and its subsidiaries. Any reuse of the SWP without
Tetra Tech’s permission is at the sole risk of the user. The user will hold harmless Tetra Tech for any damages that result from unauthorized
reuse of this SWP. Authorized users are responsible for obtaining proper training and qualification from their employer before performing
operations described in this SWP.

swp6-17_biohazards



Tetra Tech, Inc., Safe Work Practices Issue Date: July 1998
Biohazards Revision No.: 1
SWP No.: 6-17 Page: 4

States, most reported cases are in mountainous regions where drinking water is obtained from streams and

is unfiltered or untreated.

Giardia is contracted by ingesting water contaminated with giardia cysts in the dormant state. Giardia
parasites can only thrive in the digestive tracts of mammals. Dormant giardia organisms enter water
through the feces of infected animals or humans. Giardia symptoms include severe diarrhea and upset
stomach. Some people are asymptomatic but can transmit the disease to others. Medical treatment of
giardia can be difficult and unpleasant; therefore, prevention is critical. Precautions for preventing

exposure to giardia are listed below.

° Workers should assume that all fresh water streams are infected with the giardia organism
and not drink any untreated water.

° Team members collecting sediment and water samples from streams should wash their
hands thoroughly with soap and water after collecting the samples.

° Giardia parasites are relatively easy to destroy or filter. Water should be treated for
drinking or cooking with iodine or another recommended giardia treatment before use.

6.0 HANTAVIRUS

Hantavirus pulmonary syndrome (HPS) is a potentially fatal infection caused by a rodent-borne
hantavirus. HPS begins with a brief illness most commonly characterized by fever, muscle pain,
headache, coughing, and nausea or vomiting. Other early symptoms include chills, diarrhea, shortness of
breath, abdominal pain, and dizziness. In the first identified cases of HPS, this stage of the infection
lasted 2 to 5 days before victims were hospitalized. Typically, by the time of hospitalization, victims
were found to have tachycardia (a heart rate of greater than 100 beats per minute) and tachypnea (a
breathing rate of greater than 20 breaths per minute). Fever was also common. In most cases, death
occurred within 2 to 16 days of the onset of symptoms, and victims exhibited pulmonary edema and

severe hypotension.

Currently, experts believe that HPS is spread by the deer mouse (Peromyscus maniculatus). Though the
deer mouse has been found to be the primary host of hantavirus, several other rodent species have also

tested positive for the virus. Pinon mice (Peromyscus truei), brush mice (Peromyscus boylii), and western
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chipmunks (Tamia spp.) are also likely to carry the virus. Also, cases of HPS have been reported in areas

of the United States where these particular rodents are not indigenous.

Infected rodents shed the virus in their urine, feces, and saliva. Humans can be exposed to the virus
through (1) inhalation of suspended rodent excreta or dust particles containing rodent excreta,

(2) introduction of rodent excreta into the eyes or broken skin, and (3) ingestion of food or water
contaminated by rodent excreta. HPS has a reported mortality rate of 55 percent. Transmission of

hantavirus from infected individuals to healthy persons has not been documented.

Prevention of HPS infection is essential because no known antidote and no specific treatment exists for
treating HPS. Therefore, employees should practice risk reduction and control measures. Guidelines for

workers in locations that may have rodent infestations or habitats are listed below.

° The best approach for HPS control and prevention is through environmental hygiene
practices that deter rodents from colonizing the work environment.

° Information about the symptoms of HPS and detailed guidance on preventive measures
should be provided to all employees assigned to field activities.

e Medical attention should be sought immediately for workers who develop a febrile or
respiratory illness within 45 days of the last potential exposure to rodents. Attending
physicians should be advised of each worker’s potential for occupational exposure to
hantavirus. Physicians should contact local health authorities promptly if hantavirus-
associated illness is suspected. A blood sample should be obtained from the affected
worker and forwarded with the baseline serum sample through the state health
department to the Centers for Disease Control and Prevention for hantavirus antibody
testing.

° Respiratory protective equipment should be worn when handling rodents, when removing
rodents from traps, and when working in areas with evidence of rodent droppings or hair.
Respiratory protective equipment should include, at a minimum, a half-face air-purifying
respirator (APR) or powered APR equipped with a high-efficiency particulate air (HEPA)
filter (P100). Full-face regulators may be needed under some circumstances. Respiratory
protective equipment should be used in accordance with Occupational Safety and Health
Administration regulations.

° Dermal protection should be worn when handling rodents or traps containing rodents, or
if contact with contaminated surfaces could occur. Dermal protection should include
rubber or plastic gloves that should be washed and disinfected before removal.
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° A trap contaminated with rodent urine or feces or in which a rodent was captured should

be disinfected with a commercial disinfectant or a 0.4 percent bleach solution. A dead
rodent should be disposed of by placing the carcass in a plastic bag containing enough
general-purpose household disinfectant to thoroughly wet the carcass. The bag should be
sealed and disposed of by burning or by burying it in a 2- to 3-foot-deep hole. Local and
state health departments can also provide appropriate disposal methods.

Disclaimer: This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech), and its subsidiaries. Any reuse of the SWP without
Tetra Tech’s permission is at the sole risk of the user. The user will hold harmless Tetra Tech for any damages that result from unauthorized
reuse of this SWP. Authorized users are responsible for obtaining proper training and qualification from their employer before performing
operations described in this SWP.
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Disclaimer: This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech), and its subsidiaries. Any reuse of the SWP without
Tetra Tech’s permission is at the sole risk of the user. The user will hold harmless Tetra Tech for any damages that result from unauthorized
reuse of this SWP. Authorized users are responsible for obtaining proper training and qualification from their employer before performing
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RESPIRATOR CLEANING PROCEDURES

This safe work practice (SWP) provides guidelines for proper and thorough cleaning of respiratory
protection equipment. The Occupational Safety and Health Administration (OSHA) regulates the use of
respiratory protection for general industry in Title 29 of the Code of Federal Regulations (CFR)

Part 1910.134, “Respiratory Protection.” Appendix B-2 of the standard outlines mandatory requirements
for respirator cleaning and is used as the basis for this SWP. This SWP supplements Document Control
No. 2-6, “Respiratory Protection Program.” It provides specific respirator cleaning and disinfection
procedures and shall be included as an attachment to the site-specific health and safety plan for projects

for which respirator use is planned or is a contingency.

1.0 APPLICABILITY
This SWP shall apply to any project that involves use of respirators with reusable facepieces.
Respirators shall be cleaned and disinfected as discussed below.
° Respirators issued for the exclusive use of an employee shall be cleaned and disinfected

as often as necessary to be maintained in a sanitary condition.

° Respirators issued to more than one employee shall be cleaned and disinfected before
being worn by different individuals.

© Respirators maintained for emergency use shall be cleaned and disinfected after each use.

® Respirators used in fit testing and training shall be cleaned and disinfected after each use.
2.0 CLEANING AND DISINFECTION PROCEDURES

Mandatory respirator cleaning procedures as defined in 29 CFR Part 1910.134, Appendix B-2, are listed

below. All wash and rinse water should be warm, with a maximum temperature of 110 °F (43 °C).

1. Remove filters, cartridges, or canisters. Disassemble facepieces by removing speaking
diaphragms, demand and pressure-demand valve assemblies, hoses, and any other
components as recommended by the manufacturer. Discard or repair any defective parts.

Disclaimer: This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech), and its subsidiaries. Any reuse of the SWP without
Tetra Tech’s permission is at the sole risk of the user. The user will hold harmless Tetra Tech for any damages that result from unauthorized
reuse of this SWP. Authorized users are responsible for obtaining proper training and qualification from their employer before performing
operations described in this SWP.
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2. Wash components in warm water with a mild detergent or with a cleaner recommended

by the manufacturer. A stiff bristle (not wire) brush may be used to facilitate the removal
of dirt.

Rinse components thoroughly in clean, warm, preferably running water. Drain all
components.

When the cleaner does not contain a disinfecting agent, respirator components should be
immersed for 2 minutes in one of the following:

° Hypochlorite solution [50 parts per million (ppm) of chlorine] made by adding
approximately one milliliter of laundry bleach to 1 liter of warm water

° Aqueous solution of iodine [50 ppm iodine made by adding approximately
0.8 milliliter of tincture of iodine (6 to 8 grams ammonium and/or potassium
iodide per 100 cubic centimeters of 45 percent alcohol) to 1 liter of warm water]

° Other commercially available cleansers of equivalent disinfectant quality when
used as directed if their use is recommended or approved by the respirator
manufacturer

Rinse components thoroughly in clean, warm, preferably running water. Drain all
components. The importance of thorough rinsing cannot be over emphasized.
Detergents or disinfectants that dry on facepieces may cause dermatitis. In addition,
some disinfectants may cause deterioration of rubber or corrosion of metal parts if not
completely removed.

Components should be air-dried or hand-dried with a clean, lint-free cloth.
Reassemble the facepiece. Replace filters, cartridges, and canisters prior to next use.

Test the respirator to ensure that all components work properly.

Place the respirator in a clean bag and seal for storage.

Depending on work conditions, respirator facial sealing surfaces may need periodic cleaning during the

course of daily use. Cleaning of the facial sealing surface during work breaks can reduce the chance of

facial irritation caused by sweat, natural skin oil, or irritating materials that may have deposited on the

facepiece. Facial sealing surfaces can be cleaned using disinfectant wipes soaked in isopropyl alcohol or

benzalkonium chloride. After use of the disinfectant wipe, the sealing surface should air dry or be dried

thoroughly using paper towels or tissues.

Disclaimer: This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech), and its subsidiaries. Any reuse of the SWP without
Tetra Tech’s permission is at the sole risk of the user. The user will hold harmless Tetra Tech for any damages that result from unauthorized
reuse of this SWP. Authorized users are responsible for obtaining proper training and qualification from their employer before performing
operations described in this SWP.
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reuse of this SWP. Authorized users are responsible for obtaining proper training and qualification from their employer before performing
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SAFE WORK PRACTICES FOR USE OF RESPIRATORS

This safe work practice (SWP) was developed to ensure the proper use of respirators in routine and
foreseeable emergency situations. The SWP supplements Document Control No. 2-6, “Respiratory
Protection Program.” This SWP shall be included as an attachment to the site-specific health and safety

plan (HASP) for projects for which respirator use is planned or is a contingency.

1.0 APPLICABILITY

This SWP shall apply to any project that involves use of air purifying respirators and shall not be used for
situations involving the use of supplied air systems such as self-contained breathing apparatuses and air-

line apparatuses.

2.0 ROUTINE RESPIRATOR USE PROCEDURES

The procedures below apply to the routine use of air purifying respirators.

° Respirators shall not be issued to or worn by individuals when conditions prevent valve
function or a good facial seal. These conditions may include but are not limited to facial
hair, such as the growth of beard, sideburns, or excessive mustaches, and possibly the
wearing of corrective eyeglasses.

o If spectacles, goggles, face shields, or welding helmets must be worn with a facepiece,
they will be worn so as not to adversely affect the seal of the facepiece to the face.

° For all tight-fitting respirators, a positive and negative pressure seal check shall be
performed each time the respirator is donned. Seal checks shall be performed as follow:

- Negative pressure check: Close off the inlet opening of the canister or
cartridge(s) by covering it with the palm of the hand(s), inhale gently so that the
facepiece collapses slightly, and hold the breath for 10 seconds. If the facepiece
remains in its slightly collapsed condition and no inward leakage of air is
detected, the tightness of the respirator is satisfactory.

- Positive pressure check: Close off the exhalation valve and exhale gently into the
facepiece. The face fit is considered satisfactory if a slight positive pressure can
be built up inside the facepiece without any evidence of outward leakage of air at
the seal. The exhalation valve cover may have to be removed to perform this
procedure.

Disclaimer: This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech), and its subsidiaries. Any reuse of the SWP without
Tetra Tech’s permission is at the sole risk of the user. The user will hold harmless Tetra Tech for any damages that result from unauthorized
reuse of this SWP. Authorized users are responsible for obtaining proper training and qualification from their employer before performing
operations described in this SWP.
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- Manufacturer’s recommended seal check: If the respirator manufacturer
recommends specific procedures for performing a user seal check, these
procedures may be used instead of the negative and positive pressure checks.

° Work areas must be monitored for conditions that may adversely affect the effectiveness
of respiratory protection. Employees may leave the work area where respirators are
required under the following conditions:

~ To wash the face and respirator facepieces as necessary to prevent eye or skin
irritation

= If vapor or gas breakthrough, changes in breathing resistance, or leakage of the
facepiece is detected

- To replace the respirator or the filter, cartridge, or canister elements

- If established monitoring instrument action levels are exceeded

= For any other criteria as established in a project specific health and safety plan
3.0 RESPIRATOR USE DURING EMERGENCY SITUATIONS

Emergency situations may arise during the wearing of respiratory protection. These situations could
include medical emergency, respirator failure, fire, chemical spills or leaks, and other events that pose an

immediate risk. Procedures for respirator use during emergency situations are summarized below.

® When an emergency situation arises that creates or has the potential to create immediately
dangerous to life and health (IDLH) conditions, the work environment shall be evacuated
immediately and shall not be reentered by employees without suitable protective gear.

° Work environments with the potential for the development of atmospheres that may
present IDLH conditions shall only be entered by employees using the buddy system.

° When an emergency situation arises that includes physical hazards that may interfere
with the proper use of respiratory protection, the work environment shall be evacuated.

o Under no circumstances shall respirator users remove facepieces in hazardous
atmospheres. In the event of respirator malfunction, users should leave the hazardous
environment immediately and proceed to a known safe location before removal of the
facepiece.

° Episodes of respirator failure shall be thoroughly investigated before work activities
begin again. The investigation shall include re-evaluation of work area atmospheric

Disclaimer: This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech), and its subsidiaries. Any reuse of the SWP without
Tetra Tech’s permission is at the sole risk of the user. The user will hold harmless Tetra Tech for any damages that result from unauthorized
reuse of this SWP. Authorized users are responsible for obtaining proper training and qualification from their employer before performing
operations described in this SWP.
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conditions, review of the respirator selection criteria and service life calculations, and an
evaluation of the working conditions under which respirator failure occurred.

Disclaimer: This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech), and its subsidiaries. Any reuse of the SWP without
Tetra Tech’s permission is at the sole risk of the user. The user will hold harmless Tetra Tech for any damages that result from unauthorized
reuse of this SWP. Authorized users are responsible for obtaining proper training and qualification from their employer before performing
operations described in this SWP.
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